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Abstract

This study seeks to expand the occupational information available to

educators by relating job openings data to information about the earnings

of persons employed in different occupations, their educational attain-

ment, and the opportunities individual fields are expected to offer for

women and nonwhites. The data refer to 123 occupations including those

-

related to all the major federally-supported vocational programs. The

report presents historical data and projections to 1980 and 1985 which

arefconsistent with the U.S. Department of Labor's economic growth model.

The data base for the study includes published and unpublished decennial

census data, Current Population Survey reports, and Office of Education

and other enrollment data. The research indicates that the vocational

enrollments tend to be concentrated in programs related to occupations

with median earnings below those of the overall labor force. The occupa-

tional distribution for women is projected to change slowly in the next

decade with somewhat,greater shifts for nonwhites. The major changes in

educational attainment are expected to take place in the less skilled oc-

cupations. The study shows that vocational enrollments have become more

labor market oriented. However, there is a high ratio of enrollments to

anticipated job openings in the agricultural fields, and a low ratio in

the health and distribLtion fields.
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A SUMMARY VIEW
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I.

Vocational education is an educational program, a manpower program,
and it has taken on many elements of a social program. Labor market in-
formation, as well as educational data, accordingly, are important in
planning and decision-making in vocational education. The manpower in-
formation which has received a high priority in planning in the past has
been primarily concerned with future job openings and.employment growth.
Job openings data are often an inadequate guide in planning. The open-
ings may exist in occupations characterized by low earnings, formidable
educational requirements, or difficult-to-breach barriers to entry by
women or members of minority groups. This study seeks to expand the
scope of the information avcilable to educators, employers, and others by
relating the job openings data to information about other significant oc-
cupational characteristics, such as the earnings of the persons employed
in different occupations, their educational attainment, and the opportu-
nities individual fields are expected to provide for women and nonwhites.
These considerations are important for students and educators, for em-
ployers,and government officials concerned.with job training, recruit-
ment, and equal employment opportunity programs, and for persons gener-
ally concerned with manpower programs.

The occupational characteristics indicators refer to 123 individual
occupations. They include the occupations, or clusters of occupations
related to all the major federally-supported vocational programs. They
a:so include other occupations of prospective interest to educators or
others concerned with occupational preparation in nonprofessional fields.
These occupations have been selected on the basis of the earnings of the
persons employed in them, their projected job openings in the 1970 to
1985 period, and the educational attainment of their work force. All
told, the occupations considered are expected to account for over 55 per-
cent of the economy-wide job openings in the next decade. They are re-
lated to vocational programs which, according to U.S. Office of Education
projections, will account for close to 85 percent of all enrollments in
the federally-supported programs in 1977.

The relationship between the occupations considered and all occupa-
tions is summarized in Table 1-1 for 1970, the base year for the study.
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The occupations considered in the study include a somewhat greater
proportion of males than females, and a considerably greater percentage
of whites than nonwhites. There is a smaller representation of profes-
sional and technical workers than in the overall labor force, and a
larger proportion of craftsmen and salesworkers. College graduates are
conspicuously underrepresented because of the choice of occupational
fields. The median earnings of full-year workers in the 123 occupations
in 1970 was an eighth less than the comparable earnings for the entire
employed civilian labor force.

The overall findings which emerge from the.study are summarized
below:

1. About two-thirds of the job openings in the occupations
considered in the 1970 to 1985 period are expected to arise
from the replacement of attrition losses, and only one-third
from employment growth. While many of the attrition-generated
openings will represent opportunities to replace experienced
and skilled workers, the bulk of the replacment demand will
occur in less well-paid fields with a majority of female em-
ployees.

2. The vocational education system typically prepares persons
for employment in fields which pay less than the median earn-
ings for all occupations. In 1970, about two-thirds of the
full-year workers in the occupations studied earned less than
the median for all full-year workers.

3. If the trends of the past fifteen years continue, the na-
tion's commitment to equal employment opportunity will be ac-
companied by only modest changes in the occupational distribu-
tion for women and somewhat greater changes for nonwhites. As

the largest of the publicly-supported occupational training
programs, the vocational education system is strategically sit-
uated to prepare more women and nonwhites for desirable careers
in fields in which they have been poorly represented in the
past.

4. The concentration of employment in occupations yielding
low incomes is especially marked for women and nonwhites.
Three-fourths of the women, and over half of the nonwhite
full-year workers in the occupations studied had earnings in
1970 which were approximately $2,000 or more below the na-
tional median for full-year workers.

5. While there will be many more college graduates in 1985
than at present, the more widespread changes are expected to
stem from the sharp decline in the proportion of employed per-
sons with less than 12 years of schooling. The reduction in
the representation of "drop-outs" is projected to be greatest
in the less skilled occupations in which they have tradition-
ally been concentrated.
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6. Although the vocational education system has become more
labor-market oriented in its planning there are still signifi-
cant divergences between the job openings and vocational en-
rollments anticipated in the next decade. There is a far
larger proportion of enrollments than job openings in the agri-
cultural field, and a considerably lesser proportion of enroll-
ments than jobs in the health and distribution fields.

7. Demographic changes in the next decade can be expected to
lessen the importance of the high school age group as the pri-
mary audience for vocational programs, and to increase the im-
portance of adults with labor force experience as the source of
enrollment growth. As one indication of the dimensions of this
demographic shift, the population of 14 to 24 year olds is pro-
jected to decline by 3.2 million between 1980 and 1985.

8. It is feasible to prepare most of the occupational charac-
teristics indicators presented nationally for individual states
or the larger Standard Metropolitan Statistical A-eez. Howe'rer,

because of the smaller population base and Sample size, consid-
erations of statistical reliability limit the degree of detail
which can be provided in these estimates.

Thp occupations individuals choose have a major bearing on their in-
come, their likelihood of becoming unemployed, and their opportunities
for self-realization. Occupational choices, in turn, can influence the
economy's growth by contributing to the development of manpower surpluses
which add to unemployment or to manpower bottlenecks which raise employ-
ers' costs. The information provided to students about occupations or
used in educational planning must encompass the range of considerations
which are relevant in making occupational choices. The information pre-
sented in this study can provide a first step in developing and improv-
ing a series of occupational characteristics indicators to supply a more
comprehensive overview of anticipated changes influencing the transition
from school to work.

The changes in occupational characteristics projected for the 1980's
reflect the economic, demographic, and social framework anticipated in
1980 and 1985. The strategic variables in this framework are summarized

in Table 1-2 which follows.
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Occupational choices in the next decade will be made in an environ-
ment in which the labor force is expected to grow slowly. For example,
the labor force increased by nearly two percent a year between 1968 and
1972, and a growth rate of this dimension is projected to continue in the
1970's. However, labor force growth is expected to decrease to a 1.2
percent annual rate in the 1980 to 1985 period because of declining birth
rates 15 to 20 years earlier. The consequences of a slower growth in the
number of persons available to produce goods and services show up in the
anticipated slowing down of the GNP growth rate from an estimated 4.6
percent annually in the 1970's to a 3.2 percent average annual rate in
the first half of the 1980's.

The slowly growing labor force in the next decade will reap the
benefits of continuing technological change and productivity growth.
These developments will frequently eliminate specific jobs or reduce the
numbers employed in them, or change their, duties and skill content, while
in other instances, they will encourage the development of new occupa-
tions. The emergence of the computer programmer in the past two decades
and the changes in employment in the printing trades are instances. Using
growth in GNP per worker as a proxy for productivity increase, productivity
is expected to grow at an average annual rate of 2.5 percent a year in
the 1970 to 1985 period. The productivity gains, together with changes
in the occupational distribution of the work force, supply the basis for
an anticipated incirease in the earnings of full-year workers from $9,945
in 1970 to about $15,000 in 1985 (in 1973 dollars). Given the choice be-
tween larger earnings and more leisure, it is expected that, as in the
past generation, Americans will assign a higher priority to earnings than
to leisure. Accordingly, annual man-hours per worker are projected to
decrease only modestly, by an average of 0.3 of 1 percent a year. Over
the entire 15 year period, however, this gradual decrease would represent
the equivalent of an additional two weeks of leisure a year. As in the
past, it is anticipated that the bulk of the reduction in hours will be
taken in the form of more widespread and longer vacations rather than in
reductions in the weekly hours of work.

The productivity gains, and their consequences for manpower utiliza-
tion, are likely to be unevenly distributed between economic sectors.
The gains in agriculture, for example, are projected to amount to double
the average rate for the overall private economy. Slow growth in farm .

output coupled with continued high productivity increases are the basis
for the anticipation that the farm occupations will constitute the one
group in which employment is projected to decline, a decline estimated at
almost a million between 1970 and 1985. The diminished share of the
economy's output represented by agricultural products will also set limits
to growth in the broad spectrum of agri-business occupations.

The projections of population and labor force increase, productivity
growth, GNP, and employment are consistent with the economic framework
utilized in the U.S. Department of Labor's Bureau of Labor Statistics em-
ployment projections. 1/ The basic employment and attrition estimates

1/ See U.S. Department of Labor, Bureau of Labor Statistics, The U.S.
Economy in 1985, Bulletin 1809, 1974.
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are also derived from Bureau of-Labor Statistics sources. These esti-
mates imply an unemployment rate of 4 percent in 1980 and 1985. This is
a lesser rate than has been attained in the first half of the 1970's, and
a substantially lesser one than the greater-than-8 percent figure expected
for 1975. Changes in the makeup of the labor force will make it more
difficult to attain a h percent rate in the next ten years than a decade
earlier because of the greater representation of the more unemployment-
prone groups, such as nonwhites or women in-the work force. The re-
straints exerted on economic policy by fears of stimulating inflationary
pressuxes can also be expected to compound the difficulties involved in
attaining a 4 percent unemployment rate in the next ten years. A higher
unemployment rate than the one incorporated in the projections would re-
duce the job openings in most occupations to levels lower than those in-
dicated in the projections, and lead to more modest changes in the repre-
sentation of women and nonwhites in the better paying fields than are
shown in the projections. Slow growth and persistent high unemployment
levels would also hasten the shift of college graduates into fields in
which they have been reluctant to enter in large numbers in the past. It

is impossible to predict what the unemployment rate will be five or ten
years from now, and the projections of job openings must rely on assump-
tions about the economy's potential for a non-inflationary minimum unem-
ployment level in the coming decade. The significance of these assump-
tions is that they underscore the importance of a dynamic economy as a
critical variable in educational as well as manpower or business planning.

Three elements characterize the job openings in the fields considered
in the study. One is the predominance of white-collar jobs in occupa-
tions which typically employ persons with some job skills but less than
four years of college. Another is the importance of replacement demand
as a source of job openings. The third is the concentration of earnings
for persons employed in these occupations at levels below the median for
the overall work force.

The 123 occupations included in the study are expected to generate
an annual average of 2.75 million job openings in the 1970 to 1985 period.
Three-fifths of the openings are projected to occur in white-collar
fields. The distribution of the job openings by occupational group is
described in Table 1-3.
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Table 1-3

Projected Average Annual Job Openings, 1970 to 1985
(in thousands)

Occupational Group
Projected Average Annual

Job Openings, 1970 to 1985

Professional and technical workers 204.0

Managers and administrators, except farm 344.2

Salesworkers 316.5

Clerical workers 794.7

Craftsmen and foremen 342.1

Operatives 307.5

Service workers 428.8

Laborers, except farm 20.3

Farm occupations

All Occupations 2,753.0

Note: Details may not add to total due to rounding.

The largest single group of job openings listed in the table are for
clerical workers, a field overwhelmingly made up of female employees.
The next largest are in a variety of more or less skilled service fields
including personal services, health services, and.protective services.
No figure is listed for the farm occupations since employment decline in
this occupational group is expected to outweigh the replacement of attri-
tion losses leading to a meaningless negative number for job openings.

Slightlif more than 900,000 of the job openings anticipated annually
between 1970 and 1985 are estimated to arise from employment growth, and
the remainder, about 1.8 million, from the replacement of attrition
losses. Individual occupations differ markedly in the relative impor-
tance of growth as compared with attrition. For example, three-fourths
of the openings for engineering and science technicians, excluding sub-
categories listed separately, are eXpected to arise from employment
growth. Nearly 80 percent of the projected openings for bookkeepers, to
cite another instance, are projected to come about because of attrition.
The occupations in which replacement demand dominates job openings tend
to have a high represent'ation of women who :leave the labor force, at
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least temporarily, to rear children, and who usually retire at a younger
age than men. High replacement demand is also characteristic of slow-
growth occupations, including a number of skilled crafts. Employment
growth is typically the dominant element in new occupations, in occupa-
tions concentrated in rapidly growing industries, often public service
industries, and in fields heavily influenced by technological advancq.-'
The fields in which the job openings are dominated by employment growth,
especiall4the technical fields, include many of the better-paid occupa-
tions in which the earnings of full-gear workers approximate or exceed
the economy-wide median.

While a number of the occupations characterized by rapid employment
growth frequently yield earnings greater than the overall median, close
to two-thirds of the persons employed in the occupations studied who were
full-year workers in 1970 earned less than the $9,945 median earnings (in
1973 dollars) for all full-year workers. Over two-fifths of the full-
year workers in these fields earned $2,000 or more below the economy-wide
median while only a fifth earned at least $12,000, approximately $2,000
more than the national average.

The distribution of employment by earnings in the occupations con-
sidered is described in Table 1-4.

Table'l -4

Distribution of Employment in Occupations Studiedl
Grouped by Median Earnings of Full-Year Workers, 1970

Occupations With
Median Earnings of:

Less than $6,000

6,000 - 7,999

8,000 - 9,999

10,000 - 11,999

12,000 - 13,999

14,000 and over

Total

Percent Distribution
of Employment

12.3%

29.1

23.8

14.7

7.8

12.4

100.0

Note: Details may not add to total due to rounding.
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Women and nonwhites are frequently overrepresented in the occupa-
tions which pay substantially less than the nationa/ median. Low earn-
ings are also characteristic of many slowly growing fields. These poorly
paid.occupations have often become relatively less well paid in the re-
cent past as economic progress and productivity increases have led to
more substantial increases in other fields. The median earnings for
sewers and stitchers who worked a full year in 1970, for example, amounted
to just under $4,900. This represented.a decline from 58 percent of the
national median for year-round workers in 1960 to 49 percent in 1970.
Employment in some lowly-paid fields, often human service occupations, is
projected to increase rapidly in the 1970 to 1985 period. For instance,
the median earnings for full-year health aides in 1970 was about $5,440.
Employment in this occupation is expected to more than double in the 1970
to 1985 period.

The better-paid occupations included in the study, those paying more
than $12,000 a year for year-round workers in 1970, include semi-profes-
sional fields, such as personnel workers and draftsmen, occupations re-
lated to finance and real estate, and a number of skilled craft and t.ch-
nician fields. Aside from the preponderance of white male representation
in these occupations, they are also characterized by the high level of
educational attainment'ofIthe persOns employed in them. For example,
only about a fourth of the employees in the occupations in the $12,000
and over group had finished less than 12 years of schooling and 15 per-
cent had completed 4 or more years of college. At the other end of the
occupational spectrum, in the fields in the less than $6,000 group,
nearly three-fifths of the persons employed in them had completed less
than a full high school education.

Economic growth and productivity gains are expected to increase
earnings in virtually all occupations, an increase represented by escala-
tion in the median earnings of full-year workers to approximately $15,000.
Growth is likely both to move up and increase the range of earnings in
the occupations included in the study. The upgrading of earnings is e::-
pected to be especially significant in managerial and semi-professional
fields, and in technical occupations and skilled crafts, such as airplane
mechanics.

The earnings data reflect the exclusion of the many professional oc-
cupations requiring at least four years of college for admission. They
alsb reflect the widespread attitude that vocational education is educa-
tion for "other people's children." 1/ Accordingly, with many individual
exceptions, the vocational programs have tended to cluster around the
less well-paid occupations in our society.

1/ U.S. News and World Report, October 13, 1968, p.45.
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IV.

While economic and social mobility have come to be widely identified
with a college education, the most striking change in educational attain-
ment in the occupations considered is the sharp decline in the proportion
of persons in the less skilled occupations with.under twelve years of
schooling. This change can be expected to outweigh the increase in the
represeltation of collegc graduates in the largely nonprofessional fields
included in the study. The greater supply of better-educated persons,
especially young persons, is likely to reduce the scarcity value and,
accordingly, the economic return to the possession of educational creden-
tials.

.

The changes anticipated in the level of educational attainment for
the persons employed in the occupations studied are described in

. Table 1-5.

Table 1-5

Distribution of Educational Attainment, 1970
and Projected 1985, Occupations Included in Study

Percent of Workers Completing) 1970 1985

Less than 12 years 38.6% 22.8%

12 to 15 years 54.6 68.1

16 years or more 6.8 9.1

The percentage of persons in the study occupations with less than
12 years of schooling is expected to decline by close to 16 percentage
points in the 1970 to 1985 period. This marked upgrading in educational
attainment is concentrated among blue-collar and service workers. The
upgrading is consistent with the increase in the educational attainment
level of the overall labor force in the past decade. For example, be-
tween 1964 and 1974 the median number of years of schooling completed by
all persons in the employed civilian labor force rose only from 12.2 to

12.5 years. The comparable median for blue-collar workers rose from 10.7
to 12.1 years. 1/ For the 123 occupations included in the stuay, the up-
grading of educational attainment in less highly skilled fields is illus-
trated by the service workers group. In 1970, close to half, 46.5 per-
cent, of the service workers had less than 12 years of schooling. By

1/ Manpower Report of the President, 1975, p. 269.
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1985, this proportion is estimated to fall to less than three-tenths, to
29.5 percent.

The upgrading of educational attainment in nonwhite-collar fields is
most apparent among young workers, the age group which includes the bulk
of the new entrants into the labor force. In all of the occupations
studied, in only five was the percentage of workers in the under 35 aget,
group with less than 12 years of schooling as great as the proportion of
all workers in this educational category in the occupation. The signifi-
cance of the age differential is illustrated for males by farm owners and
tenants, and, for females, by practical nurses. In 1970, almost three-
fifths, 57 percent, of all farm owners and tenants had lass than 12 years
of schooling. The corresponding percentage for the under 35 year group '

was slightly over a fourth, 27.6 percent. Three-tenths of all practical
nurses had less than 12 years of schooling. Only about one-tenth of the
under 35 practical nurses were in the same educational attainment group.

The upgrading of educational attainment in the less skilled occupa-
tions has many ramifications for schools, for employers, and for the
quality of life. The less skilled, more poorly paid, and generally less
desirable occupations in the past had drawn their labor supply from per-
sons with limited educational credentials. In the next decade the labor
pool they will draw on will contain a proportion of high school graduates
approximating the representation of high school graduates in more skilled
fields. In addition, many more young people will have completed high
school and be available to enroll in post-high school programs on a full
or a part-time basis, a change likely to markedly increase the importance
of post-secondary vocational education.

The authoritarian factory discipline, exemplified in the automobile
assembly line of an earlier period, is likely to become less acceptable
than it was in an earlier generation to a work force including 4, majority
who have completed high school and frequently some college as well. A
major ingredient underlying the recent concern with alienation from work,
and the consequences of this alienation for productivity growth, has been
the increase in educational attainment among the younger members of the
industrial labor force. 1/

Recent studies suggest that the importance of a four-year college
degree as the entrance requirement to middle class status will become
less important in the next decade than in the past one. The studies
show, for example, that the percentage of male new high school graduates
going on to college has been diminishing. For instance, this proportion
declined from 63 percent in 1968 to 50 percent in 1973. A major element
underlying the Ithift has been a falling-off in the economic return from

1/ For an analysis of this problem, see: Levitan, S.A., and Johnson,
William B., Work is Here to Stay, Alas, Olympus Publishing Co., 1973;
U.S. Department of Health, Education, and Welfare, Work in America, 1972.
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attending college. The falling-off is illustrated by a drop in the ratio
of the income of college graduates to high school graduates in the 25 to
34 age group from 1.39 to 1 in 1969 to 1.23 to 1 in 1973. The drop has
been widely interpreted as a response to changes in market forces stem-
ming from a more rapid increase in the supply of college graduates than
in the demand for workers in the professional and managerial fiele.s which
college graduates have typically entered in recent decades. 1/

It is.unclear at present l'ow much of the diminished attractiveness
of the college degree represents a short-term response to the recession
and high unemployment rates in the past few years, and how much repre-
sents a response to long-term economic and demographic changes. Declin-
ing enrollments in elementary and secondary schools underscore a reduc-
tion in r,pportunities for teachers in these fields which is likely to
continue for the next ten years. The fluctuations in demand for engin-
eers, on the other hand, mainly stem from changes in business cOnditions
and shifts in national priorities, i.e., the lesser priority assigned to
the space program in the 1970's. For the coming decade, student reac-
tions to a continued decline in the economic return from attending col-
lege can be expected to show up in two ways. One is a lesser rate of in-
crease, or a decreasein the number of college enrollments. The other
is a greater representation of the college-educated population in occupa-
tions in which fewer college graduates had been employed in the past.
The projections, reflecting the experience of the past ten or fifteen
years, show only a modest percentage increase in the overall representa-
tion of college graduates,in the occupations.studied, an increase from
under 7 percent in 1970 td`slightly over 9 percent in 1985. The increase
is expected to be concentrated in fields in which there is already a
sizeable proportion of persons with higher education. Bank officials,
stock and bond salesmen, or specialized computer programmers are in-
stances.

For the vocational education programs, a signi-7icant by-product of
the slowing down of college enrollment growth will be the ueater numbers
of students with good learning ability who could be candidates for high
school and post-high school vocational programs. In addition, in many
semi-professional, managerial, and technical fields, the vocational grad-
uates will be competing with the larger number of college graduates seek-
ing to entcr the same fields. These developments suggest potentials for
upgrading prugrams as the response of the vocational education systems to
the lesser economic return to college attendance.

1/ Freeman, Richard B., "Overinvestment in College Training," The
Journal of Human Resources., Summer, 1975.
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V.

Our society is committed to expanding employment opportunities for
women and nonwhites through legislatiOn, education, and affirmative ac-
tion programs by employers: The historical record for the past ten or
fifteen years shows many instances of breakthroughs into new occupational
fields by women and, somewhat more so, by nonwhites. Yet, if the trends
of the recent past continue through the mid 1980's, the erosion of the
barriers which frequently bar women or nonwhites from the more desirable
job opportunities will proceed at a slow pace. The projections raise
questions about the role of the vocational education system, as wall as
the role of goVernment or employers, in breaking down the trhaitional
stereotypes of "men's jobs" and ",romen's jobs" or in enlarging career
prospects for blacks and other minority group members included in the
Census "nonwhite" classification.

Women and nonwhites will make up a more rapidly growing component of
the labor force than men or whites in the coming decade. The rate of
labor force growth is expected to be considerably more rapid for non-
whites than for women. These changes are described in Table 1-6.

Table 1-6

Projected.Changes ,in the Civilian Labor Force by Sex
and Race, 1970 to 1985

(in thousands)

1970 1985
Percent Increase,

1970-1985

Total Civilian Labor Force 82,715 105,716 27.8%

Distribution by Sex
Male 51,195 64,057 25.1
Female 31,520 41,659 32.2

Distribution by Race
White 73,518 92,355 25.6
Nonwhite 9,197 13,361 45.3

Source: Manpower Report of the President, 1975, pp. 206, 207; 1985 pro-
jections are Conference Board estimates.

sib

Since women and nonwhites will make up a larger share of the labor
force in 1985 than in 1970, members of these two groups would be more
heavily represented in mo5t occulitions even if there were no changes in

the kinds of jobs they held. Accordingly, in t'le coming decadejmeasures
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which enlarge the opportunities open to members of the two groups will
affect substantially more people, and a 'larger negment of the work force.
Similarly, the economic, political, and social consequences of the per-
sistence of discriminatory barriers will be more widespread than would
have been the case in earlier periods when fewer persons were affected by
these practices.

Women and nonwhites share similar problems in the labor market.
Their unemployment rates are higher than those for men or whites. In

1974, to cite some recent history, the unemployment rate for women was
6.7 percent as compared with 4.8 percent for males, and the corresponding
percentages by race were 9.9 percent for nonwhitesand 5 percent for
whites. 1/ Because of their concentration in lower paying occupations,
members of the two groups who work for a full year earn considerably less
than whites or males. Table 1-7 summarizes the earnings data by sex and
race for persons who worked at least 50 weeks during the year in 1970 in
the 123 occupations included in the study.

Table 1-7

Comparison of Sexual and Racial Distribution of Employment in
Occupations Studied Grouped by Median Earnings of Full-Year Workers, 1970

Occupations With Percent Distribution of Employment, 19:0
Median Earnings of: Male Female White Nonwhit,..!

Less than $6,000 5.3% 24.7% 10.8% 29.2%

6,00.6- 7,999 16.8 51.0 29.5 24.4

8,000 - 9,999 29.6 13.6 23.4 28.6

10,000 - 11,999 21.1 3.2 15.1 9.6

12,000 - 13,999 10.2 3.3 8.1 3.9

14,000 and over 17.0 4.2 13.2 4.3

Total 100.0% 100.0% 100.0% 100.0%

Note: Details mayhot add t otal due to rounding.

Three-fourths of the women and over half of the nonwhite full-year
workers in 1970 were employed in occupations which paid about $2,000 or
more below the economy-wide median for all year-round workers. Only 7 to

1/ Manpower Report of the President, 1975, p. 230.
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8 percent of the women or nonwhites were at work in fields which paid
$2,000 a year or more than the median. Nonwhites fared somewhat better
in their earnings record in the occupations considered than women. For
instance, more than half the women but only about one-fourth of the non-
whites were employed in one of the low-paying groups, the $6,000 to
$8,000 group. The predominance of women in the under $8,000 group was
more than 3 and 1/2 times that of men while the proportion of nonwhites
in this group was 1.3 times greater than the comparable figure for whites.

The ten lowest paying occupations among the 123 studied include many
service fields, some operatives occupations, and farm laborers. Nonwhites
made up slightly less than 10 percent of the total civilian employed
labor force in 1970. They constituted more than 11 percent of the work
force in eight of these ten fields. Women represented about three-
eighths of the employed civilian labor force. They made up five-eighths
or more of the persons employed in 9 of the ten fields. Much of the low-
earnings record of women is attributable to the high concentration of
their employment in clerical fields, a white-collar group, rather than in
the least skilled occupations. Forty-one percent of the women employed
in the occupations considered were at work in clerical occupations in
1970 as compared with 6 percent for men. 9reater-t1an-average educa-
tional attainment levels in clerical occupations are often associated
with low earnings. For example, more than 90 percent of the secretaries
employed in 1970 had completed high school or had some college education.
Yet, the median earnings of secretaries who worked a full year were
slightly less than $6,900 (in 1973 dollars), or about $3,000 less than the
economy-wide median. Barriers to entry in better-paying occupations
probably depress earnings in the occupations in which women or nonwhites
are heavily represented by increasing the supply of persons seeking work
in these fields.

There have been many breakthi.oughs in individual fields for women
and nonwhites, and it is reasonable to anticipate that the breakthroughs
will continue and accelerate in the, decade ahead. More women are enter-
ing finance, managerial and real estate fields while nonwhites are enter-
ing managerial, technical, and other white-collar occupations in larger
numbers than ever before. About a sixth of bank officials and a third of
real estate brokers, for example, were women in 1970. The rep:asentation
of women in the two fields is Projected to increase to about a fourth for
bank officials and well over two-fifths, 45 percent, for real estate
brokers by the mid 1980's. The changes in the occupational representa-
tion of nonwhites are expected to be more extensive, in part, because of
the more rapid labor force growth projected for nonwhites. To cite in-
sta-ces, the percentage of nonwhites employed as retail salespersons is
expected to grow from 4.4 to 6.9 percent of the total, while the in-
crease listed for scientific and engineering technicians is from about
5 to 9 percent.

Offsetting these evidences of changes is a mass of data showing that
the scope of the breakthroughs nave typically been limited. This implies

that if eu. ational and employment practices continue changing in the
next decade at a pace similar to the past one, the shifts in the occupa-

tional distribution in -Che 1970 to 1985 period will generally be modest.
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For instance, 41 percent of the women in the occupations studied we em-
ployed as clerical workers in 1970. This is projected to grow to 42 per-
cent by 1985. In 1970, about a fifth, 22 percent, of the nonwhites were
at work in service fields. The comparable percentage for 1985 is 21 per-
cent. The major change indicated in the projectiDns is the sharp drop-
off in the anticipated representation of nonwhites in two declining
fields, the farm occupations and in laborers' jobs.

Many of the significant developments in the affirmative action pro-
grams have taken place in the past few years. The 1972 Equal Employment
Opportunity Act Amendments, or the EEOC guidelines on discrimination be-
cause of sex under Title VII of the Civil Rights Act, are instances.
There is little evidence from the most recent and comprehensive data, the
Current Population Survey reports for 1974, that these shiftsjiave yet
been substantially reflected in.the pace of change in the occupational
distribution for women or nonwhites. Continuing the experience of the
1960 to '970 decade, the changes have been greater for nonwhites than fo2
women. To cite instances, 99 percent of all secretaries were women in
1974, a proportion substantially identical with 1970. As in 1970, women
made up four-fifths or more of the work force in the lowly-paid health
service occupations. 1/ However, illustrating the continued shift of
nonwhites into white-collar fields, the percentage of blacks and other
minority group members who were employed in all types of clerical work
rose from 8.1 to 9.4 percent, a differential too large to be accounted
for by sampling fluctuations.

By 1985, there are expected to be nearly 50 million women and male
nonwhites in the labor force. The implications of the modest expansion
in career opportunities indicated by the recent shifts in occupational
representation, or the projections for 1985, point to a gap between as-
pirations and reality. Our aspirations stress increasing opportunities
by substantially lessening, if not removing, discriminatory barriers
based on sex or race. The reality is that the shifts have been slow,
somewhat more so for women and less so for. nonwhites. The remedial mea-
sures to hasten the pace of change will involve the schools, and espe-
cially the vocational education and guidance systems. However, the
long-term prospects for training more women or nonwhites to prepare for
more desirable job opportunities in new fields will be bounded by the
willingness of employers to hire the graduates of the programs in fields
related to iheir training.

"Employment Data for Detailed Occupations, 1974," Employment and
Earnings, June 1975. Figures cited refer to all clerical occupations
including those not receiving consideration in study.
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VI.

The 1968 Amendments to the Vocational Education Acts, like its pre-
decessors, assigns a high priority to the goal of "providing ready access
to vocational training...which is realistic in the light of the actual or
anticipated opportunities for gainful employment." The historical data
and the projections show that the relationship between enrollments and
job opportunities is often a loose one suggesting thz.t the vocational
programs, especially in high school, serve a variety of exploratory and
educational interests in addition to occupational training. The emphasis
on "gainful employment" in the Amendments underscores the importance of
a greater concentration on earnings in the occupations prepared for in
program priorities and planning. Greater concern with earnings would
lessen the tendency to enroll students, especially women, in programs
leading to employment in poorly-paid fields. Looking ahead, demographic
changes and social pressures imply that the vocational programs in the
next decade will include a smaller proportion of young persons preparing
to enter the labor market and a larger.representation of adults with work
experience.

The relationship between enrollments in the major program areas and
the anticipated job openings provides an overall measure of the respon-
siveness of the vocational education system to changes in job opportuni-
ties. Table 1-8 relates the U.S. Office of Education enrollment projec-
tions by major area in 1977 to the expected average annual job openings
in the 1970 to 1985 period.

30



Table 1-8

Comparison of Projected Vocational Education Enrollments in 1977 With
Average Annual Job Openings, 1970 to 1985, Occupations Included in Study

Distribution of
Program Area Enrollments in 1977 1/

Agriculture 9.1%

Distributive education 8.7

Health occupations 3.9

Home economics (gainful) 5.9

Office occupations 31.0

Technical occupations 1.8

Trades and industry 39.6

Other -

Total 100.0%

Distribution of
Average Annual
Job Openings,
1970 to 1985

0.6% 2/

25.2

9.5

5.4

29.2

2.0

23.3

4.8

100.0%

1/ Source: Derived from U.S. Office of Education, Trends in Vocational
Education, Fiscal Year 1972, Vocational Education Informa-
tion, No. II, 1973. The enrollment data refer to programs
related to the occupations included in the study.

2/ The figure listed for job openings related to agricultural programs
in this table differs from the entry listed for farm occupations in
Table 1-3 because it includes several other occupations directly re-
lated to agriculture, such as farm implement mechanics. The occupa-
tions included are derived from U.S. Bureau of Labor Statistics,
"Matching 1970 Census-Based BLS National-State Matrix Occupational
Categories to Office of Educational Instructional Programs," (unpub-
lished), 1971.

Note: Details may not add to total due to rounding.
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By 1977, according to the U.S. Office of Education's estimates, the
enrollments in areas other than agriculture, distributive education, and
health should be roughly consistent with the job openings anticipated in
related fields. The enrollments in distributive education and health,
while they have been increasing, would still fall short of the projected
job openings in these fields. As in the past, the major inconsistency
between enrollments and.job dpenings occurs in the field of agriculture.
The percentage of total enrollments in agriculture would be 15 times the
proportion of the expected'job openings in the fields that primarily make
use of agricultural competencies. As in other program areas, and prob-
ably more so, vocational programs in agriculture serve as preparation Tor
a family of occupation's that are more or less closely related to the
training offered. Including the jobs in closely related agribusiness
fields, such as servicing, or buying and selling equipment and supplies
to farmers, would raise the proportion of.agriculture-related jobs from
0.6 percent of the total to 1.5 percent. This change would be insuffi-
cient to affect the substance of the enrollment-job openings differen-
tial. The magnitude of the differential suggests that, as in home eco-
nomics, only a small part of the enrollment in the agricultural programs
represents specific occupational preparation. Distinguishing between the
agricultural programs which are intended as specific occupational prepa-
ration and those which contribute to other educational values or consti-
.tute a general introduCtion to the world of work would go far toward nar-
rowing the large discrepancy between enrollments and career opportuni-
ties. Since agriculture is the one major field in which employment is
projected to decline, this distinction would also highlight the impor-
tance of expanding the range of vocational training options available to
young people in the rural areas.

Vocational training which is realistic in the light cf the expected
job openings serves a limited socic1 purpose if the occupations trained
for provide little better than a poverty income to the persons employed
in them. For example, health aides, other than nurses aides, reported
median earnings for full-year workers in 1970 of $5,440 (in 1973 dollars)
while nurses aides earned approximately $4,900. The poverty income level
for a four-person family in 1970, again in dollars of 1973 purchasing
power, was about $4,550. In the past, vocational training and other pub-
licly supported programs trained persons for employment in these fields
as part of the "new careers" movement emphasizing preparation for employ-
ment in paraprofessional human service occupations related to health, ed-
ucation, and social welfare. Low earnings and absence of job security
for the persons employed in them has been a common feature of many of the
"new.career" occupations. In these instances, concentration on job open-
ings with limited consideration given to earnings has facilitated the es-
tablishment of programs more likely to perpetuate low incomes than to
provide an escape from them.

Like concentration on the tross number of job openings, emphasis on
gross enrollments obscures many important policy and planning issues in
vocational education. In particular, the gross figures overlook the
characteristics of the persons enrolled in the programs, including the
distribution of the enrollments by sex and race. 1/ Data on enrollments

1/ Lecht, L.A., Evaluating Vocational Education - Policies and Plans for
the 1970's, 1971, p. 21.
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by race in individual program areas is generally unavailable. Recent
studies report that the proportion of black males who had enrolled in
high school vocational programs was siniilar to the percentage of white
males in these programs, slightly less than a sixth. Data showing the
distribution by sex in the major program areas is presented in Table 1-9.
The table shows the actual enrollments in 1971 and the Office of Educa-
tion enrollment projections for 1977.

Table 1-9

Distribution of Enrollment by Sex, Major Vocational Program Areas,
1971 and Projected 1977

Program Area

Percent Distribution of Enrollment
1971 1977

Male Female Male Female

Agriculture 96% 4% 92% 8%

Distributive education 55 45 54 46

Health occupations 12 88 17 83

Home economics 7 93 10 90

Office occupations 25 75 25 75

Technical occupations 92 8 91 9

Trades and industry 89 11 87 13

Total 44 56 43 57

Source: U.S. Office of Education, Trends in Vocational Education, Fiscal
Year 1972, Vocational Education Information, No. II, 1973.
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The enrollment data indicate that the distribution of enrollments by
sex follows the distribution of jobs. Five-sixths of the enrollments in
the health field are female, to cite an instance, while women make up
only about a tenth of the enrollments in the technical and trades and in-
dustry programs. The changes anticipated in the 1971 to 1977 period show
some modifications at the extremes. Slight declines are projected in
fields in which women predominate, i.e., health occupations, and modest
increases in fields in which women have been poorly represented, the
trades and industry area for example. The historical data and the projec-
tions make it evident that the main drift of the vocational programs has
been to maintain the existing pattern of "men's jobs" and "women's jobs."
In part, this emphasis reflects the fear that training large numbers of
young women for positions which, on the basis of past experience, may not
materialize runs the risk of endowing the individuals trained with unuti-
lized skills and frustrated aspirations. While the vocational education
systems, by themselves, cannot resolve the problems stemming from dis-
crimination in the labor market, recognition of the implications of the
present distribution of enrollments can constitute an important first
step in planning to do-mbre than extrapolate the experience of the past
into the future.

Planning and goal setting in education, including vocational educa-
tion, in the 1960's and early 1970's took place in an environment char-
acterized by growth in enrollments, in facilities, in finances, and in
expectations. Much of this growth stemmed from a "one-time" rapid in-
crease in the size of the basic high school and college population, the
14 to 24 year age group. BecauLe of the decline in birth rates in the
recent past, growth in this age group will slow down in the 1970's and
then decline in the 1980's. Table 1-10 summarizes the expected shifts
in population, by broad age groups, in the 1960 to 1985 period.
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Table 1-10

Population Growth in Selected Broad Age Groups,
1960, 1970, and Projected 1980 and 1985

(in millions)

Population

Age Group
14 to 24. 25 to 44 45 yearo and over

1960 27.3 47.1 52.9
1970 40.5 48.4 62.1
1980 44.9 62.3 67.5
1985 41.6 72.0 69.3

Growth in Population
1960 to 1970 13.2 1.3 9.2
1970 to 1980 4.4 13.9 5.4
1980 to 1985 -3.3 9.7 1.8

Source: U.S. Department of Commerce, Bureau of the Census.

The population in the 14 to 24 age group increased by over 13 mil-
lion between 1960 and 1970. This was about as large as the increase in
the 14 to 24 group in the preceding 70 years. Growth for this age group
is expected to taper off by two-thirds during the 1970's, and growth
would be followed by a decline of more than 3 million between 1980 and
1985. The 25 to 44 year age group, a group which increased by only about
a million during the 1960's, is projected to increase by 23.6 million be-
tween 1970 and 1985.

The demographic shifts indicate that the vocational programs will
grow slowly, or decline, if they continue seeking in-much their present
form to appeal to a student population similar to that served in the past
two decades. The prospects for aontinued growth will lie in appealing to
new.groups including many persons who are no longer full-time students.

. Part of this growth could come from drawing in more women or nonwhites or
attracting a substantial part of the student body who in an earlier de-
cade'had gone on to college. New programs for adults will supply much of
the growth potential, a potential underscored by the projected increase
in the 25 to 44 year age group. Likely prospects include married women
seeking to reenter the labor market, unskilled workers attempting to up-
grade their work skills, or older persons planning to embark on a second
career. The appeal to these new groups of prospective students will be
more successful if the programs available are concerned with meeting
e-erging manpower bottlenecks anticipated by employers, if they can real-
istically improve earnings, and if they contribute to the overall econ-
.omic development programs, including manpower programs, undertaken by
states and by local Communities. Looking ahead, the demographic projec-
tions, like the manpower indicators, stress a larger role for vocational
education as part of "lifetime learning" and a lesser role for the tradi-
tional schooling for the young.
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CHAPTER 2

EMPLOYMENT, JOB OPENINGS, AND EARNINGS
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I.

The job openings projections for the occupations included in the
study show that two-thirds of the job opportunities in the 1970 to 1985
period are expected to represent replacements for experienced workers,
including poorly paid health service and clerical workers and highly
skilled and-well paid craftsmen and technicians. Over half of the re-
placement demand will occur in ten occupations in which women make up a
majority of the work force. Less than a third of the persons employed in
the occupations studied were at work in fields in which the earnings of
full-year workers in 1970 were at or above the median earnings for all
year-round workers in that year. Eliminating the influence of replace-
ment demand and concentrating on employment growth alone makes it appar-
ent that rapid growth will take place both in many well paid and in
poorly paid occupations. However, these considerations based on national
projections obscure the developments affectirg career opportunities in
the coming decade because they overlook the marked divergences antici-
pated in regional patterns of economic and employment growth.

The job openings and earnings indicators for the 123 occupations are
projections of past trends which have been modified in the light of re-
cent experience. The basic employment, attrition, and productivity esti-
mates are derived from U.S. Department of Labor sources. 1/ They are
substantially influenced by the expected slowing down in labor force
growth and productivity and, consequently, slow growth in GNP in the
1980's. These changes, in turn, stem from the anticipated decline in the
number of younger workers in the 1980's coupled with a continued shift
toward a more service-oriented economy.

Although the occupations considered generally exclude fields in
which a majority of the work force possesses a four-year college degree,
they include a large proportion of the economy's professional, technical,
and managerial workers. Growth in the representation of white-collar
and service employment in the study occupations and the decline in farm
and blue-collar jobs between 1970 and 1985 is expected to parallel the
changes taking place in the employnent distribution for tne overall econ-
omy. the relationship between the changes in the occupational makeup of
the entire labor force and the study occupations is described in Table 2-1.

1/ Sources: U.S. Department of Labor, Bureau of Labor Statistics, The
U.S. Economy in 1995, Bulletin 1809, 1974; Tanorrow's Manpower Needs,
Supplement No. 4,1Estimatin Occu ational Se arations From the Labor

Force For States, 197 ; Oc.mpation -by -Industry Matrix, unpublished

1974.
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White-collar emiJloyment in professional, technical, managerial,
sales, and clerical occupations is approximately the same in both groups,
slightly less than half the total in 1970 and slightly more than half in
1985. However, a larger share of the white-collar workers in the study
occupations are clerical or sales personnel. Relatively more skilled
craftsmen and foremen and fewer less skilled operatives are included in
the occupations singled out for consideration. In the least skilled
fields, the laborers jobs and private househoJd work, the study occupa-
tions include either a smaller proportion of the total employment or, as
in the case of private household workers, they are unrepresented. The
1970 to 1985 trends in both the overall labor force and the study occupa-
tions reflect the movement to a more technologically-oriented post-indus-
trial service economy in the United States.

The importance of employment growth and attrition as sources of job
openings varies considerably in different occupations. Rapid employment
growth is often characteristic of skilled occupations whose job content
is closely linked with technological advance, i.e., technicians. High
growth rates also frequently come about from growth in demand for ser-
vices from government or the private sector which are provided in large
part by less skilled workers. The nonprofessional health service fields
are an instance. The predominance of attrition as the source of job
openings in clerical occupations reflects the predominance of women in
the clerical work force. The projections of job openings for major
groups and individual occupations for which job openings in the 1970 to
1985 period are expected to average 10,000 or more annually are listed in
Table 2-2.
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The job openings projections show the impact of many forces, includ-
ing greater automation and mechanization, changes in national priorities,
and the GNP growth rate assumed in the projections. Greater use of auto-
mated data processing can be expected to both increase and decrease
skills and manpower requirements in many fields. As bookkeeping and rec-
ord keeping have become automated, employment in clerical fields, such as
bookkecTing, has grown slowly or declined, while requirements for the
more highly skilled computer operators, programmers, and repairmen have
increased. In other instances, the changes toward use of more complex
technology are likely to reduce skill requirements. Instances include
the introduction of cash registers which compute the change due customers
and relieve the cashiers of the need to possess the skills required to
undertake this operation.

Shifts in national priorities can also influence job opportunities.
Achieving goals in pollution abatement similar to those in the Air Qual-
ity Act or the Water Quality Act would significantly increase expendi-
tures for capital goods and for the pollution control equipment used in
motor vehicles. This spending would increase requirements for factory
operatives in the industries producing the equipment, and for engineers,
designers, technicians, and mechanics who design, operate, and repair the
equipment. lj A high priority assigned to offsetting the rising price of
imported petroleum by developing new energy sources within the United
States, such as obtaining oil from shale rock, would change the regional
as well as the occupational and industrial distribution of employment.
The high priority given to making health care more readily available to
Americans, a priority illustrated by Medicare, Medicaid, and the expan-
sion of employers' group health programs, contributes to the large in-
creases anticipated in job openings for nonprofessional health therapists
and aides of many kinds. Enactment of some version of national health
insurance in the next ten years, together with efforts to seek more effi-
cient ways of providing health services could increase requirements for
health personnel considerably beyond those anticipated in the projections
and change occupational requirements to include more technicians to oper-
ate automated diagnostic and other testing equipment.

lj See Lecht, L., Gutmanis, I., and Rosen, R., Assessing the Impact of
Changes in National Priorities on the Utilization of Scientists and
Engineers in the 1970's, National Science Fou%dation, 1974.
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The projections assume a GNP growth rate of 4.6 percent a year in
the 1970's followed by a decline to 3.2 percent in the 1980 to 1985
period. The decline stems from the expected slowing down in labor force
growth following the fall-off in birth rates in the 1960's. It is also
affected by continued growth in the importance of service industries, in-
dustries whose productivity, as conventionally reckoned in output per
man-hour, is less than in goods-producing industries. The recession
characterizing 1974 and 1975, if it were to continue, would outmode pro-
jections based on the expectation of substantial economic growth in the
1970's. The unemployment-prone groups, nonwhites, teenagers, and women,
would be most affected by a slowing down in economic activity in obtain-
ing jobs and in penetrating into new and more desirable fields. The un-
employment rate for Negroes and other nonwhites, for example, was 9.9
percent in 1974 compared with 5 percent for whites. Averaging job open-
ings over the 1970 to 1985 period tend to diminish the influence of
cyclical fluctuations which can cause the projections at a particular
time to be wide of the mark. In addition, slow GNP growth typically af-
fects employment growth more heavily.than replaceMent demand. The impor-
tance of replacement demand in the job openings projections makes them
less sensitive to changes in the pace of GNP growth than would be the
case for employment projections alone.

National manpower-projections can sometimes be misleading because
they overlook developments in individual regions and states which often
follow a different pattern from the national one. Young people entering
the labor force typically obtain jobs, at least their first full-time
job, in their local area. With the passage of time, the availability of
more attractive opportunities elsewhere will attract persons from areas
of slow growth to more rapidly expanding states and regions. The occupa-
tional and industrial makeup of employment in the rapidly growing areas
frequently diverges from the national pattern reflecting the weight of
rapidly growing industries contributing to the high growth rates. The
aerospace and electronics industries in California in the 1960's supply

instances. The differences in the anticipated patterns of economic
growth by region are symmarized in Table 2-3.
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Table 2-3

Estimated Changes in Employment by Region, 1970 to 1985

Region Percent Change, 1970 to 1985

New England 21%

Middle Atlantic. 25

Great Lakes 22

Southeast 29

Plains 26

Southwest 31

Mountains 36

Far West 38

Source: National Planning Association, Regional Economic Projections:
1960-85, Report No. 73-R-1, 1973, Table 1, p. S-3.

The areas where the more rapi.d. employment growth is anticipated are
concentrated in the western Etates, especially in the mountain areas and
the Pacific Coast. Many young people now in school in New York or Rhode
Island or Nebraska, to cite instances, at some stage in their careers are
likely to move to these areas of rapid growth. The recent decline in
manufacturing jobs in the New York metropolitan labor market area under-
scores the importance of regional, state, and local differences in em-
ployment growth in assessing the relationship of occupational training
programs to career opportunities for their students or to the economy's
future manpower needs. lj

lj Wine employment in manufacturing in the United States grew by 4.8
percent between 1965 and 1972, employment in manufacturi-Ig in New
York City declined by 21.6 per cent in the same pe.iod. See Puryear,
D. and Bahl, R., "Economic Problems of a Mature EcoLlomy," Maxwell
School, Syracuse University, (unpublished), 1975.
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Although rapid growth can be anticipated in many occupations, em-
pl(yment growth will be considerably less important than the replacement
of attrition losses as a source of job openings in the coming decade.
Employment growth will contribute significantly to job openings in tech-
nician and health service fields. However, over half of the job openings
are expected to take place in 12 large occupations characterized by a
prer,onderance of job openings arising from replacement needs. Women make
up over half of the work force in 10 of these 12 fields.

In a dynamic economy, employment in some fields will be increasing
in response to economic, social, and technological changes while employ-
ment in others is declining. The economy-wide employment level is esti-
mated to grow by 29 percent between 1970 and 1985. Employment growth in
many of the occupations included in the study is projected to amount to
more than 29 percent, in some instances to more than 50 or 100 percent.
Other occupatinns list decreases although there are fewer decreases than
increases and the percentage decreases are generally smaller.

Table 2-4 summarizes the strong cases of employment growth and de-
cline in the study occupations. The,table lists the occupations for
which the employment is expected to at least double together with those
for which the decline is projected to be greater than a third.

^f
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Table 2-4

Study Occupations in Which Employment is Projee.ed to Increase
Rapidly or to Decline Significantly, 1970 to. 1985

Occupatio..1

Employment
(in thousands)

Percent Change
in Employment,
1970 to 19851970 1985

Occupations listing increases of 100%
or more:

Therapists lj 82 178 117%
Practical nurses 370 835 126
Health aides, except nursing 133 280 111
Electrical and electronic engineering
technicians 154 317 106

Other technicians, except health . 37 95 157
Data processing machine repairers 36 93 158
Engineering and science technicians,

n.e.c. 190 525 176
Air conditioning, heating, and
refrigeration mechanics and
repairers 130 265 104

Occupations listing declines of 34%
or more:

Farm owners and tenants 1690 867 -49

Farm laborers, wage workers 897 401 -55
Tabulating machine operators 9 3 -67
Stenographers 128 78 -39
Carpenter helpers 117 70 -4o

Printing trades apprentices, except
pressmen 6 3 -50

Solderers 42 24 -43

Total Employment, All U.S. Occupations 78,600 101,500 29

Source: U.S. Department of Labor, Bureau of Labor Statistics, Occupa-
tion-by-Industry Matrix Projections for 1985, (unpublished),
1974.

11 Includes various medical technical specialties, such as inhalation
therapists, occupational therapists, etc.
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Three of the eight fields listing increases of 100 percent or more
are health occupations. The other five are technical specialties requir-
ing knowledge of modern technology, especially electronic and electrical
technology. The decreaser.i in employment stem primarily from continued
technological change. The declines in employment are especially marked
in the farm occupations. The smaller number of farmers and farm labor-
ers projected for the 1980's reflects the anticipation of continuing high
productivity increases in agriculture resulting from mechanization and
growth in corporate farming. These developments are reinforced by the
tendency for the consumption of farm products to rise but at a less rapid
rate than GNP. The large decline for stenographers comes about from the
widespread acceptance of dictating equipment in everyday office use.

The lesser role of rapid employment growth in generating job oppor-
tunities is illustrated by the occupations in which employment is ex-
pected to at least double or more in the 1970 to 1985 period. All told,
these fields are projected to supply only about 5 percent of all job
openings in the occupations studied. By comparison, over half of the job
openings would take place in 12 large established occupations which are
estimated to provide an average of 50,000 job openings a year or more.
They include both rapidly growing health fields and occupations expected
to show only modest growth such as bookkeepers. These 12 large occupa-
tions are characterized by the importance of attrition in thei prospec-

tive job openings and the high representation of women in their work
force. The occupations are described in Table 2-5.
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Table 2-5

Estimated Sources of Job Openings and Representation of Women
in Occupations Expected to Provide Large Numbers of

Job Openings, 1970 to 1985

Average Annual Job Openings,
1970-85 Women as

% of WorkOpenings Due To:
Occupation Total Growth Attrition Force, 1970

Secretaries 364,800 113,4J0 251,400 97.6%

Managers and administrators
(not elsewhere classified) 247,500 102,300 145,200 11.6

Salesclerks, retail trade 175,500 42,300 133,200 64.8

Bockkeepers 117,000 24,000 93,000 82.1

Typists 111,60o 28,500 83,100 94.2

Nurses aides 97,2oo 35,100 62,100 84.6

Registered nurses 70,300 21,300 49,000 97.4

Practical nurses 69,300 31,000 38,300 96.3

Sewers and stitchers 611,700 8,100 56,600 93.8

Cooks, except private
household 52,300 11,900. 40,300 62.8

Foremen 51,800 20,000 31,800 8.0

Miscellaneous clerical
workers 50,200 20,100 30,100 64.5

Total, 12 Occupations 1,472,200 458,000 1,014,100

Percent of All Job Openings
in Study Occupations

Source: See Table 2-2.

53.5% 50.6% 54.9%
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Attrition exceeds employment growth as a source of job openings in
these fields by an average of 2.2 to 1. Women make up over half of the
work force in 10 of the 12 occupations in the table. The high rate of
attrition for retail salesclerks or secretaries results mainly from the
predominance of female employees who leave the labor force for reasons of
marriage or child rearing and later frequently return. Significantly,
employment growth makes up a larger percentage of the job openings for
craftsmen than for any o%her nonprofessional group. While the average
age in many skilled crafts is high, leading to substantial replacement
requirements, this is offset by the sizeable employment growth antici-
pated in individual crafts, especially those concerned with the mainten-
ance and rep? of air conditioning or communications equipment, or with
electrical am. electronic equipment of many kinds. For much the same
reasons, rapid employment growth is also expected to outweigh attrition
in many non-medical technician and semi-professional occupatioas.

Women are expected to make up a larger share of the labor force by
1985, to increase by 32 percent between 1970 and 1985 as compared with 25
percent for men. lj With the rresent attrition rates for women, replace-
ment demand would make up a more important source of job openings in the
next decade than in the past one. Continuation of the recent tendencies
toward mnaller families, late.' age of marriage for women, and greater
availability of child care facilities would reduce female attrition
rates. Continued emphasis on early retirement for men and women would
increase replacement demand although frequently the replacement would be
for a less well-paid worker who had been upgraded to fill the vacancy
created by the retirement of older and more experienced persons. Since
estimates of replacement demand are based on rates of withdrawal frcm the
labor force for different age and sex groups derived from past experience,
they are subject to change. Changes in the status of women, in retire-
ment practices, or changes in mortality in the coming decade could be
expected to influence attrition rates and replacement demand in the
1980's.

Projections based on replacement demand and the expected employment
growth are incomplete representations of future job openings. They ex-
clude large elements of labor turnover which fluctuate too markedly with
changes in business conditions or even in the weather to be taken into
account in the projections. Employees may quit their jobs in search of
more, desirable positions, or move to another area, and be replaced by
other persons. They may be laid off because of cyclical downturns in
business conditions and other persons hired when economic conditions im-
prove. Seasonal changes in the weather will often cause construction
workers to be without employment, and others may replace them when con-
struction is resumed. Since these components of turnover are subject to
wide fluctuations which cannot be anticipated in advance, they are omit-
ted from the estimates of replacement needs. Accordingly, the job open-
ings projections based on employment growth and withdrawals from the

lj Manpower Report of the President, 1975, pp. 203, 309.
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labor force have a built-in bias toward underestimating future job oppor-
tunities because of the great uncertainty surrounding a major component
of employee turnover.

The projections of job openings point to the need to expand the
range of occupations for which vocational training is available if the
tendency to prepare students for low paying careers is to be minimized in
the coming decade. Rapid growth in some low-paying fields, together with
replacement demand in these occupations, contributes to a concentration
of job openings at the lower end of the earnings distribution. However,
eliminating the effects of replacement demand and concentrating on em-
ployment growth makes it apparent that the spread of earnings away from
the economy-wide median for persons enployed in the occupations consid-
ered will be greater in the mid-1980's than in 1970. Many of the more
highly paid occupations will be in techn3cal specialties, in finance and
real estate, and in management or personnol work.

Nearly seven-tenths of the job openings in the occupations consid-
ered are in occupations which paid less than the economy-wide median of
slightly under $10,000 for full-year workers in 1970. While this concen-
tration reflects the exclusion of many professional fields, it also stems
from the high attrition rates in many lowly-paid positions. Because of
the high replacement demand, the job openings anticipated in these occu-
pations in the 1970 to 1985 period make up a considerably larger percent-
age of the total than was the case with the employment in these fields in
1973. The high turnover in poorly-paying occupations can make them ap-
pear as attractive candidates for educational or manpower training pro-
grams because of their large number of job openings, openings often dif-
ficult to fill.

Table 2-6 highlights the importance of replacement demand in creat-
ing job openings in low-paying occupations by comparing the job openings
distribution grouped by the 1970 median earnings with the comparable dis-
tribution of employment in that year.
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Table 2-6

Distribution of Projected Average Annual Job Openings, 1970 to 1985,
Grouped by Median Earnings in 1970, Compared With

Employment Distribution in 1970

Occupations With
Median Earnings
in 1970 of: 1/

Percent of Average
Annual Job Openings,

1970 to 1985

Percent of
Employment
in 1970 2/

Under $6,000 15.5% 12.3%

6.000 - 7,999 34.9 29.1

8,000 - 9,999 19.1 23.8

10,000 - 11,999 12.4 14.7

12,000 - 13,999 6.9 7.8

14,000 and over 11.3 12.4

Total 100.0% 100.0%

1/ Refers to median earnings of persons who worked for at least 50 weeks
during the year.

2/ Source: Derived from U.S. Department of Commerce, Bureau of the
Census, 1970 Census of Population, Subject Report, Occupa-
tional Characteristics.

Note: Details may not add to totals due to rounding.

Half of the job openings are listed in the under $8,000 group of oc-
cvpaidollz. Only slightly more than two-fifths, 41 percent, of the per-
soLs employed in these positions in 1970 earned less than this amount.
In the fields paying more than $8,000 to full-year workers in 1970, the
percentage of persons employed in each income group was greater than the
proportion of job openings. Accordingly, the frequent availability of
large numbers of job openings in low-paying fields, i.e., sewers and
stitchers, often reflects high turnover for a largely female work force
rather than the presence of desirable career opportunities.

While the rapidly growing fields in which attrition is less impor-
tant include many well-paid occupations, they also include many poorly-
paid jobs. The high national priority for health, for example, makes for
rapid growth in employment in lowly-paid nonprofessional health service
fields, a growth which is.frequently accompanied by comparably high at-
trition. Rapid expansion in employment in other occupations, technicians
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are anotner instance, can provide well-paid and attractive career pros-
pects. The loose association between employment growth and earnings is
illustrated by the ten most highly paid and the ten most poorly paid
fielus among those considered in the study.

Table 2-7

Median Earnings in 1970, and Projected Employment Growth,
1970-1985, Ten Highest Paid and Ten Lowest Paid Study Occupations

Occupation
Median Earnings,

1970 2/

Percent Increase.
in Employment,

1970-1985
Ten highest paid:

Stock and bond sales agents $23,070 491
Managers and administrators, n.e.c. 16,770 35
Bank officials and financial managers 15,990 62
Sales representatives, manufacturing 15,540 25

Real estate appraisers 15,450 58

Designers 14,26o 48

Personnel and labor relations workers 13,820 92

Sales representatives, wholesale 13,690 32

Computer programmers 13,600 64

Mechanical engineering technicians 13,430 50

Ten lowest paid:

Practical nurses 5,870 126
Hairdressers and cosmetologists 5,770 38

Coo, except private household 5,470 22
Health aides, except nursing 5,440 111
Nurses aides 4,890 63

Sewers and stitchers 4,880 13
Farm laborers 4,750 -55
Dressmakers and seamstresses 4,390 -6

School monitors 3,870 85

Childcare workers 3,840 6a

Sources: U.S. Department of Commerce, Bureau of the Census, 1970 Census
Report, Occupational Characteristics; U.S. Department of Labor,
Bureau of Lator Statistics, Occupation-by-Industry Matrix Pro-
jections, (unpublished), 1974.

ad Earnings data refer to full-year workers.
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The high-paying occupations are typically expected to grow more
rapidly than the low-paying ones, and none are projected to undergo an
employment decline. Five of the ten are estimated to increase by 50 per-
cent or more ttween 1970 and 1985. The low-paying fields, by compari-
son, include both the largest percentage increases, for practical nurses
and health aides, and they also show the two instances of declining em-
ployment, for farm laborers and dressmakers and seamstresses. As many of
the low-paying fields are listed to increase by at least 50 percent as
the high-paying occupations, five in each group. While educational
achievement levels clearly differentiate the high from the low-paying
jobs, it is significant that in only one of ten better-paying fields was
the work force in 1970 made up of a majority of persons with four or more
years of college. The single exception were the stock and bond sales
agents. The high-paying fields, therefore, can offer appropriate poten-
tials for vocational training, often in post-secondary institutions.

Eliminating the influence of replacement demand makes it apparent
that more of the persons at work in the study occupations in the mid-
1980's will be employed in fields which pay either considerably more or
considerably 1,.;.74L; than the economy-wide median for year-round workers.
As the reverse side of this distribution, a smaller percentage will be at
work in fields in which earnings are relatively close to the national
figure. The increase in the dispersion of earnings follows from the anti-
cipated greater-than-average growth in the highly-paid and the poorly-
paid occupations.

The greater dispersion of earnings is also influenced by the ex-
peoted tendency for earnings in the better-paying occupations to increase
as a percentage of the national average, and for the income received in
poorly-paid fielC.s to decline relative to other occupations. For in-
stance, in the ten highest paying fields listed in Table 2-7, earnings
for full-year workers in six positions are expected to increase as a ra-
tio to the national median and to undergo a relative decline in only
three. In the ten lowest paid occupations, earnings are projected to de-
crease relative to the economy-wide average in six, and to increase in
two. To cite an illustration drawn from the highly-paid occupations, the
annual earnings of sales representatives, manufacturing, are projected to
increase from $15,540 in 1970 to $26,110 in 1985. Expressed as a per-
centage of the economy-wide mediar, this represents a change from 156 to
171. The comparable earnings for nurses aides, a low-paying field, are
estimated to rise from $4,890 to $6,940. This constitutes a decline from
49 percent of the national average in 1970 to 45 percent in 1985. While
the changes in the earnings in high and low paid fields relative to the
national median are generally small, the shifts in position emphasize the
tendency for occupations at both ends of the earnings distribution to de-
part further from the average in the next decade.

Table 2-8 summarizes the increase in the diLpersion of earnings by
comparing the distributions in 1970 and 1985.
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Table 2-8

Dispersion of Median Earnings in Study Occupations Arourd
Economy-wide Median for Full-Year Workers, 1970 and Projected 1985

Occupations With Median
Earnings Deviating From
Economy-wide Median

By 25 percent greater or more

Within 25 percent in either
direction

By 25 percent below me.ian
or more

Total

Economy-wide Median
(in 1973 dollars)

Percent Distribution
of_gral2yment

1970 1 1985

17.0% 21.4%

50.1 42.2

33.0 36.4

100.0% 100.0%

$9,945 $15,260

2arnings Range
1970 1985

$12,431 $19,075
or more or more

7,46o- 11,446-
12,430 19,074

7,459 11,445
or less or less

2.1 Refers to median earnings of persons who worked at least 50 weeks
during the year.

2./ Source: See Table 2-6.

Note: Details may not add to total due to rounding.
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Between 1970 and 1985 the median earnings of full-year workers in
all occupations are projected to rise from $9,945 to $15,260. This con-
stitutes an increase of slightly more than half. The growth in earnings
stems from the expected GNP and productivity growth together with the na-
tion-wide shifts in the occuprtional makeup of the labor force toward a
greater representation of the more skilled and better paying fields. The
major change in the occupations studied is the greater concentration of
employment at both extremes away from the national median. For example,
half of the persons employed in these positions in 1970 were at work in
fields which paid full-year workers within 25 percent of the national
median in either direction. This proportion is projected to decrease to
slightly more than two-fifths, or 42 pzircent, by 1985. Earnings levels
are expected to increase in virtually all occupations in the 1970 to 1985
pericd so that persons earning 25 percent below the national average
could still be receiving as much as $11,445 a year. The percentage of
employees under this figure, or receiving 25 percent or more below the
national median, is estimated to increase Pfom 33 to over 36 percent.
The percentage receiving at least 25 percent more than the economy-wide
average, or over $19,000, is estimated to rise from 17 to nearly 21.5
percent. The spread of earnings in the study occupations in 1970, or in
projected earnings levels in 1985, highlights the broad range of earnings
in the occupations which are typically filled by graduates of vocational
tnlining programs or are prospective candidates for these programs.

The earnings estimates for 1985 represent "surprise free" projec-
tions based on recent relationships between changes in earnings in indi-
vidual occupations and changes in productivity in the industries which
employ the bulk of the persons at work in these positions. This rela-
tionship builds in the interplay between changes in productivity, in the
"human capital"-represented by differences in skill levels and educa-
tional attainment, in the strength of collective bargaining, and other
factors which affect the supply and demand for labor in particular
fields. 1/ Even more than projections of employment, anticipations of
future earnings contain an element of uncertainty because the relation-
ships they assume from past experience are sometimes unstable, and they
may undergo unanticipated changes in the future. The projections, there-
fore, can be regarded as points on a scale which illustrate "what would
happen if" the relationships between earnings and productivity in the
past ten or fifteen years were to continue through the coming decade.
A marked change in productivity growth, in the supply of persons seeking
to enter a particular field, or manpower bottlenecks generated by sharply
rising demand for the output produced by specific groups of workers could
shift earnings above or below the points represented by the projections.
These changes, however, would be less likely to substantially narrow the
range of earnings in the occupations typically involving skill or train-
ing of a type different from what is represented by a four-year college
degree.

1,/ For a discussion of the procedures used in making the earnings pro-
jections, see Appendix A.
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The employment, job openings, and earnings data identify alterna-
tives for expanding the career options open to persuns who differ in
their aspirations, their abilities, their educational achievements, and
their interests. Some individuals, often those with limited academic
abilities, or from personal preference, may seek employment in low-paying
fields in which many job openings are anticipated in the next decade.
Employment in these occupations, as in the health service fields, fre-
quently serves important economic and social needs. It is reasonable to
expect that a majority of persons receiving occupational training will be
attracted to fields which offer good prospects of increasing their earn-
ings potential. The projections make it evident that there are large
numbers of occupations offering better-than-average earnings which are
suitable candidates for vocational training.
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CHAPTER 3

THE EDUCATIONAL ATTAINMENT INDICATORS
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I.

Three tendencies stand out in characterizing the changes in educa-
tional attainment in the largely nonprofessional occupations included in
the study. One is the continued sharp decline in the proportion of per-
sons employed in them with less than twelve years of schooling, a decline
most pronounced in the less skilled fields. Another is the relatively
modest penetration of college graduates into fields in which few college
graduates had been employed in the past. A third is the persistence of
the association between educational attainment and earnings, an associa-
tion less apparent for groups, such as women, than for the overall labor
force.

The increase in the size of the group who are high school graduates
or have some college education in the study occupations is expected to
substantially outweigh the increase in the representation of college
graduates. For example, the increase in the number of workers with 12 to
15 years of schooling in the 1970 to 1985 period is projected to amount
to almbst seven times the growth in employment of persons with a full
college education. The projections also suggest that the anticipated
oversupply in some fields in which the college degree is typically a re-
quirement for admission, i.e.. teaching, is likely to be accompanied by a
greater representation of college graduates in managerial, sales, finance,
and technical positions already employing large-numbers of college grad-
uates. Less than 3 percent of the work force in blue-collar or service
fields in 1985 is expected to be made up of persons with four or more
years of college.

The historical data and the projections underscore the association
between educational attainment and earnings. The economic advantage of
the group with sixteen or more years of schooling is apparent in the dis-
tribution of employment by earnings. Nearly three-fifths of the persons
in 1970 in the occupations receiving consideration with this level of ed-
ucational attainment were in fields yielding $12,000 or more to nall-year
employees. Approximately three-fourths of the high school "dropouts"
were employed in occupations providing earnings less than the economy-
wide median of $9,945 for year-round employees. Occupational training in
or out of.the public schools represents an important form of education.
A 1970 Census survey of vocational training shows that the persons, other
than college graduates, who had completed a formal occupational training
program had higher earnings than those who had never participated in or
completed such a program.1/ The differential was apparent in all occupa-
tional groups.

The data dealing with educational attainment indicate broad trends
marked by numerous exceptions. For instance, while the educational at-
tainment level for the entire work force has undergone a marked upgrading

lj U.S. Bureau of the Census, 1970 Census of Population, Subject Report,
Vocational Training 1973.
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in the past two decades, rapid growth in employment in some occupations
characterized by low levels of educational achievement is likely to in-
crease the number of dropouts employed in these fields. Examples include
nurses aides, construction machine operators, and many food service
fields. And, while the proportion of college graduates entering the bet-
ter paid nonprofessional white-collar fields is expected to increase, it
is projected to decline in -several of these occupations. Recreation
workers and personnel and labor relations workers are instances. Al-
though higher educational attainment and greater earnings generally go
together, many women with 12 to 15 years of schooling were in the rela-
tively low-paid $6,000-$8,000 earnings group in 1970. Research and na-
tional policy have emphasized the economic penalty attached t becoming
a high school "dropout." Yet, in some fields the lifetime earnings of
persons who did not complete high school are greater than those who grad-
uate. To cite illustrations, the earnings foregone by completing a
fourth year of high school by white male students who later became elec-
tricians or linemen were sufficient to reduce the present value of their
lifetime earnings at age seventeen by over $2,000 as compared to persons
with lesser education in the same fields. 1/ These offsetting tendencies
do not negate the general directions apparent in the historical data and
the projections. They do suggest that the educational attainment data,
like other manpower information, is compatible with a range of policy op-
tions adapted to the needs of individuals who differ in their aspirations,
their abilities, their interests, and their labor market circumstances.

Schweitzer, S.O., "Occupational Choice, High School Graduation, and
Investment in Human Capital," Hearing of the Joint Economic Committee
of Congress, Subcommittee on Economy in Government, National Priori-
ties, 1-18, June, 1970.
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The continued rise in the level of educational attainment implies
that the high school diploma will become more of a minimum requirement
for employment in most occupations in the 1980's than it has been in the
recent past. Over three-fourths of the employment in the study occupa-
tions in the mid-1980's, to cite a summary statistic, is projected to oc-
cur in fields in which persons vith 12 to 15 years of schooling will make
up three-fifths or more of the work force. This represents an increase
from 30 percent in 1970. In many nonprofessional white-collar occupa-
tions, employees with a high school diploma or junior college credentials
will face increasing competition from college graduates. This competi-
tion may be less severe than is often anticipated because of the decline
in the proportion of high school graduates entering college beginning in
the late 1960's.

Allowing for a sizeable increase in the supply of college graduates,
the most striking change in the projections is the growth in the number
of high school and post-secondary graduates. The growth reflects a major
fall-off in the size of the group who do not complete high school, a de-
cline most marked in the less skilled operative, laborers, farm, and ser-
vice occupations.

The anticipated changes in educational attainment are summarized in

Table 3-1. The table refers to the persons employed in the 123 occupa-
tions included in the study.
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In 1970 the high school "dropout" population in the labor force was
still an important group. In that year over half of the persons in the
study occupations employed as operatives, laborers, or in the farm occu-
pations had less than four years of high school. Nearly half of the
craftsmen were in the same educational group. By 1985, persons lacking
a full high school education are expected to constitute a majority only
among the laborers. Part of the sharp decline in employment for persons
with limited education stems from the anticipated steep decline in the
employment of farm laborers, one of the least well-educated and most
poorly paid employee groups in the economy. The increases in the repre-
sentation of college graduates in the occupations considered are modest.
They are projected to grow from less than 7 to slightly, more than 9 per-

cent of the work force in the 123 occupations.

The age distribution has an important bearing for the educational
attainment level in individual occupations. Younger workers, the newer
entrants into the labor force, have typically attended school for a
longer time than older workers who completed their schooling at a time
when less attention was paid to educational credentials in hiring. The

significance of the age factor is illustrated by selected ine-ances drawn
from the study occupations. They are summarized in Table 3-2.

6:3
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Table 3-2

Comparison of Years of Schooling Completed by All Workers and
Workers 16 to 34 Years Old, Selected Occupations, 1970

Percent Completing:
Less Than 12-15 16 Years

Occupation and Age Group 12 Years Years or More

Practical nurses
All ages 30% 69% 1%

16-34 11 88 1

Bookkeepers
All ages 16 78 5

16-34 10 85 5

Auto mechanics
All ages 57 42 1

16-34 45 54 1

Carpenters
All ages 60 38 1

16-34 35 63 2

Machinists
All ages 46 53 1

16-34 30 69 1

Note: Details may not add to totals due to rounding.

Sources: U.S. Bureau of the Census, 1970 Census of Population, Sub ect
Re2221, Occupational Characteristics; Special Tabulations, 1970
Census Public Use Tapes,

The "all ages" group includes the 16 to 34 year olds so that the presence
of many younger workers in an occupation tends to increase its educa-
tional level.. The occupations included in Table 3-2 illustrate the shift
in nonprofessional occupations toward a considerably greater emphasis on
completion of high school and, frequently, some post-high school educa-
tion as well.. Although age has only a minor bearing on the proportion of
college graduates in the occupations listed, it has a major bearing in

other educational levels. While the occupations selected are strong
cases, the trends they illustrate are generally evident, to a greater or

lesser extent, in other fields. In only five of the 123 occupations con-
sidered was the percentage of workers in the under 35 age group with less
than 12 ycars of schooling in 1970 as great as the representation of this

group in the overall occupational work force.
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The distribution of educational attainment, like the anticipated
growth in employment, varies considerably from state to state and from
region to region. The variations grow out of differences in the occupa-
tional makeup along with dissimilarities in the age, race, and sex com-
position of the area's work force. The resources available to the educa-
tional systems as illustrated by the per pupil expenditure in elementary
and secondary schools are also probably a factor. The importance of the
regional differences are illustrated by a comparison of Kentucky, a state
with a large rural sector, and New Jersey, primarily an industrial sttte,
with the entire United States. The comparison refers to all occupations
rather than to the 123 receiving special consideration.

Table 3-3

Distribution of Educational Attainment, Kentucky,
New Jersey and the Entire United States, 1970

Years of Sehooling Percent Distribution of Employed Work Force
Completed: Kentucky' New Jersey United States

Less than 12 years 48.2% 39.5% 37.2%

12 to 15 years 41.8 46.2 50.4

16 years and over 10.0 14.4 12.4

Note: Details may not add to totals due to rounding.

Source: See Table 3-2.

Nearly half of the employed persons in Kentucky in 1970 could be
Liassified as high school "dropouts" as compared to three-eighths for the
entire United States and slightly more in.New Jersey. There were consid-
erably more college graduates in New Jersey than in Kentucky and somewhat
more than in the entire United States. Current per pupil expenditures in
the public elementary and secondary schools were higher, nearly $1,300 in
New Jersey as compared to over $700 in Kentucky. If educational attain-
ment can be regarded as an indicator of a type of investment in human
capital embodied in individual pe.r.sons, the investment is greater in in-
dustrial and wealthier states lik(! New Jersey than in more heavily rural
and less wealthy states, such as Kentucky. While personal income levels
are affected by many elements other than education, per capita personal
inco:ae in New Jersey in 1973 was about 45 percent greater than in Ken-
tucky, approximately $5,750 in New Jersey and $4,000 in Kentucky.

1/ Statistical Abstract, 1974, pp. 130 and 380.
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Nationally, the occupations included in the study in which employ-
ment is expected to increase especially rapidly are largely fields in
which a greater-than-average proportion of the work force possesses a
full high school or some college education. The educational achievement
level of the rapidly expanding fields is illustrated by the occupations
in which employment is projected to increase by 100 percent or more be-
tween 1970 and 1985.

Table 3-4

Distribution of Educational Attainment in 1970 in Study Occupations in
Which Employment is Projected to Increase by 10%,.: or More, 1970-1985

Occupation

Percent Distribution of
Educational Attainment in 1970
Less Than
12 Years

12-15
Years

16 Years
or More

Therapists 6.3% 38.3% 55.4%

Practical nurses 29.9 69.1 1.0

Health aides, except nursing 38.0 57.7 4.3

Electrical and electronic engineering
technicians 11.5 83.0 5.5

Engineering and science technicians,
(not elsewhere classified) 14.3 72.7 13.0

Other technicians, except health 12.1 72.3 15.6

Data processing machine repairers 6.1 88.5 5.4

Air conditioning, heating, and
refrigeration mechanics and repairers 47.9 50.8 1.3

All Study Occupations 38.5 54.8 6.7

Note: Details may not add to totals due to rounding.

Source: See Table 3-1.
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The rapidly growing fields listed in the table, other than the
health service occupations, are among the higher paid occupations con-
sidered although their earnings are often less than in managerial, finan-
cial, or speAalized sales positions. In six of the eight occupations
listed, the percentage of high school dropouts was less and persons com-
pleting 12 to 15 years of schooling was greater than the overall average.
In one of the tvo exceptions, the medical therapists, the representation
of high school graduates was low because a majority of the persons em-
ployed had completed four or more years of college. In most of these
fields, however, there were relatively fewer college graduates employed
than in the overall group. The rapidly growing and better paid fields
have frequently becomn the special concern of post-high school occupa-
tional education, educ:adon often provided by community colleges.

There has been widespread concern in the past few years that an
oversupply of college graduates in the coming decade will lead to greater
competition by college-educated persons for positions which had pre-
viously mainly provided employment to high school or post-secondary grad-
uates. For example, the Department of Labor's projections of job open-
ings for college graduates indicate that there will be a total demand for
9.6 million new college-educated workers between 1970 and 1980. Over a
fourth of this demand, or 2.6 million job openings, is expected to come
about because of educational upgrading as college graduates seek employ-
ment in many fields in which fever-of them had been employed in the past.'"
Much of the educational upgrading will take place because of the sharp
decline anticipated in requirements for teachers. The Carnegie Corpora-
tion Commissionon Higher Education estimates that requirements for new
teachers will decrease from the equivalent of 35 percent of the college
graduates in 1963 and 26 percent in 1968 to between 12 and 15 percent in
1980. 2/

Recent studies show that the economic return to a four-year college
education has been diminishing since the late 1960's as the supply of new
graduates has come to exceed the growth in demand in the occupations in
whic these persons had typically been employed in the past. With this
change in supply-demand relationships, the estimated discountee lifetime
earnlngs of graduates of four-year colleges at age 22 is reported to have
decreased from $99,200 in 1969 to $95,100 in 1972. The corresponding
earnings for persons with four years of high school in this period in-
creased from $87,100 to $88,100. The consequences of these labor market
changes show up in a decline from 63 percent in 1968 to 50 percent in
1973 in the proportion of new male high school graduates entering college.3/

1/ Manpower Report of the President, 1972, p. 114.

2/ The Carnegie Commission on Higher Education, College Graduates and
Jobs, 1973, p.70.

3/ Freeman, Richard B., "Overinvestment in College Training," The
Journa: f Human Resources, Summer, 1975.
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The projections imply that the increase in representation of college
graduates will primarily take place in white-collar technical, manager-
ial, and specialized sales fields. These occupations already-employ many
persons with 16 or more years of schooling. The penetration of the
college graduate population in clerical, service, or blue-collar occupa-
tions, including the skilled crafts, is expected to be slight.

The changes in the representation of college graduates in selected
individual occupations which illustrate the shifts are described in
Table 3-5. The changes for major groups are listed in Table 3-1.

Table 3-5

Projected Changes in Representation of College Graduates
in -..Jelected Occupations, 1970 to 1985

Occupation

Computer programmers

Personnel and labor relations workers

Recreation workers

Registered nurses

Bank officials and financial managers

Stock and bond salesmen

Sales representatives, manufacturing

Police and detectives

All Study Occupations

Percent Completing Four
or More Years of College

1970 1985

41.7% 53.3%

39.1 35.3

32.0 22.4

15.9 19.4

35.7 52.5

53.2 71.3

27.1 34.9

6.1 7.9

6.8 9.1

All Occupations 12.4 19.0

Sources.: See Table 3-2; The Conference Bor.,:d.
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The sizeable increases in the representation of college graduates
are expected to oCcur in white-collar and technical fields, such as
computer programmers, bank officials, and stock and bbnd salesmen.
Lesser increases are anticipated in other occupations seeking to attain a
more professional status, i.e., registered nurses or police and detec-
tives, or in areas in which earnings are relatively large, i.e., manufac-
turers sales representatives. The shifts are in both directions since in
some semi-professional fields, the proportion of persons with a full
four-year college education is projected to decrease. Recreation workers
or personnel and labor relations workers are instances..

It is unclear at present how far the penetration of college gradu-
ates will increase in nonprofessional fields in the next decade or the
degree to which the growth in college enrollments will slow down. Part
of the diminished attractiveness of the college degree represents a
short-term response to the recession and high unemployment rates charac-
terizing the past-few years, and another part constitutes a reaction to
longer-term economic and demographic changes. While the decline in re-
quirements for teachers is linked with the drop in birthrates in the past
.ten or fifteen years, fluctuations in demand for engineers and related
technicians stem mainly from changes in economic activity and shifts in
national priorities. A national commitment to massive energy research
and development programs as proposed by President Ford, Senator Jackson,
and others, for example, would probably lead to considerably expanded re-
quirements for engineers and enrrillments in colleges of engineering.
Moreover, the reactions to the economic environment can sometimes be the
opposite of what appeared reasonable in an earlier period. For example,
the depressed labor market in 1975 has probably prompted an increase in
college enrollment, a rise encouraged by the absence of desirable job op-
portUnities as the'alternative to attending college. 1/

If the version of the future represented by the anticipations of de-
clining enrollment growth in higher education were to materialize, a sig-
nificant by-product would be a greater number of students with good
learning ability who would be candidates for occupational education lead-
ing to employment in white-collar but nonprofessional fields. Allowing
for some slow-down in the growth of college enrollments in the next ten
years, it is apparent that the overall educational level in the occupa-
tions studied will continue to increase, although at a less rapid pace
than in the past. Two major developments can be expected to follow from
the greater educational achievement, one economic and the other social.
The economic change would take the form of an increase in productivity
beyond what would otherwise occur because of the greater "human capital"
represented by the rising educational level of the work force. This in-
crement in productivity could, to some extent, offset the slowing down of
productivity growth projected in the 1980's, primarily because of the
greater weight of the services sector in the economy. The social change
concerns the shift in the makeup of the persons available to fill the
less well-paid "lower level" occupations in the United States in the

1/ New York Sunday Times, December 13, 1975, Section IV.
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1980's. A generation ago the less-skilled operatives, laborers, and ser-
vice jobs were usually filled by persons with limited schooling, often
with eight years or less of formal education. The work force with these
limited educational achievements included many recent migrants from the
rural South, from depressed areas such as Appalachia, or from Puerto Rico
or Europe. In many European nations that underwent rapid economic growth
during the 1960's, the lower level occupations were again filled by mi-
grants,.generally individuals with lesser educational attainments who
came from southern Europe or North Africa. The comparable positions in
the United States in the next ten or fifteen years will be filled by per-
sons usually born in the United States, brought up in metropolitan areas,
and with a high school education and sometimes better.

Americans have historically regarded education as one of the most
important means for bringing about greater economic and social mobility.
The significance attached to these consequences of upgrading educational
attainment is evident in the compensatory education programs adopted in
the 1960's and in efforts such as the Open Admissions program in the New
York City colleges. Recent studies such as the Jencks report at Harvard
University have questioned the contribution of education to economic mo-

bility. lj The evidence from the occupations included in the study indi-
cates an association between educational attainment and earnings, an as-
sociation most evident at the extremes of the earnings and the educa-
tional distributions. However, the association exists side-by-side with
numerous exceptions, especially among disadvantaged groups in the labor

market, i.e., women.

The relationship between educational attainment and earnings is evi-
dent for persons with less than a full high school education in the low-
est and highest earnings groups, and for persons with four or more years
of college at all earnings levels. Thuse relationships are summarized

for 1970 in Table 3-6.

11 Jencks, C, Inequality: A Reassessment of the Effect of Family and
Schooling in America, 1972. While the Jencks study is concerned with
inequality rather than economic mobility, the historic rationale has
been that education enhances equality of opportunity by increasing
the mobility of persons from low income backgrounds.

7 0
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Table 3-6

Distribution of Employment by Educational Attainment and
Earnings, Occupations Included in Study, 1970

Occupations With Percent Completing:
Median Earnings Less Than 12-15 16 Years
in 1970 of: 11 12 Years Years or More

Less than $6,000 18.7% 9.0% 2.2%

6,000 - 7,999 24.5 33.9 15.4

8,000 .;-9,999 30.5 20.7 11.6

10,000 - 11,999 13.5 15.9 11.2

12,000 - 13,999 5.5 8.2 17.4

111,000 and over 7.3 12.3 42.2

Total 100.0% 100.0% 100.0%

Note: Details may not add to totals due to rounding.

1/ Refers to median earnings of workers employed for at least 50 weeks
during the year.

Source See Table 3-2.

The high school "dropout" group was overrepresented in the two low-
est earnings groups and underrepresented in the two highest groups.
Thero were fewer high school graduates in the lowest income group, the
under $6,000 group, and a larger percentage in each of the above average
income g)oups beginning with the $10,000 level. However, a larger pro-
portion of the 12 to 15 year group was in the relatively low $6,000 to
$8,000 bracket than among the persons with less than a high school educa-
tion. The economic advantage of the group with 16 or more years of
schooling was apparent in both the high and the low income classifica-
tions.

The data on the overall relationships between educational attainment
and earnings are somewhat misleading because they obscure the differen-
tials in earnings based on sex or race. The differential is evident in
the heavy representation of individuals in the 12 to 15 year educational
achievement group in the $6,000 to $8,000 earnings bracket. This concen-
tration is largely attributable to lower earnings for women, often cler-
ical workers, than for men with similar educational credentials. The ed-

7 1
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ucational attainment of men and women in all occupations in the United
States in ?970 as represented by the median number of years of schooling
completed was identical, 12.4 years for both. But the economic returns
to educational achievement for women has been consistently less. The
discrepancy is illustrated in Table 3-7 by the ten occupations receiving
consideration in the study employing the largest number of males and the
ten employing the largest number of females. The earnings projections
for 1985 in the table suggest that if the relationship between earnings
and productivity characterizing the past ten or fifteen years continues
through the coming decade, the differentials in earnings based on sex
will remain and in some instances increase.

7 2
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Table 3-7

Median Years of Schooling Completed in 1970,
1970 and 1985, Occupations Included
. Largest Number of Males and Largest

and Estimated Earnings in
in Study Employing
Number of Females,

Mediax Ieurs
of Sc:hc:ding

Median Earnings of
Full-Year Workers

Percent
Chage,

Occupations Employing Completed in Projected 1970-
Largest Number of Males: 1970 1970 1985 1985

Auto mechanics 10.5 $ 9,070 $13,270 46%
Carpenters 9.7 9,720 14,390 48

Deliverymen 11.7 9,060 12,720 40

Farm owners and tenants 10.5 7,780 15,910 104
Foremen 12.7 12,320 19,160 56

Heavy equipment mechanics 11.1 10,300 15,070 46

Managers and administrators,
(not elsewhere classified) 13.8 16,770 26,040 55

Salesclerks, retail trade 12.7 6,470 9,480 47

Sales representatives, wholesale 13.8 13,690 21,030 54

Truck drivers 9.0 9,640 16,160 68

Occ-ipations Employing
Largest Number of Females:

Bookkeepers 13.7 6,530 9,600 47

Cooks 9.1 5,470 8,570 57
Hairdressers and cosmetologists 13.0 5,770 8,650 50

Nurses aides 11.8 4,890 6,940 42

Practical nurses 13.2 5,870 8,910 52

Sales clerks, retail trade 12.7 6,47o 9,480 47 .

Secretaries 13.9 6,860 10,100 47

Sewers and stitchers 8.5 4,880 6,970 43

Registered nurses 14.2 8,090 11,970
Typists 13.7 6,070 8,890

All U.S. Occupations 12.4 9,945 15,260 53

7 3
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The earnings disadvantage in the fields employing large numbers of

women is evident in the table. The educational achievement level in the
mainly female occupations exceeded the economy-wide median of 12.4 years
of schooling in 1970 in 7 of the 10 fields. The comparable figure in oc-

cupations employing large numbers of males was four. One of the occupa-

tions with a greater-than-average educational level, salesclerks in re-
tail trade, is among the laygest employers of both men and women. Full-
year workers earned less than $8,000 in all but one of the fields listed

in the female group, the exception being the registered nurses. The oc-

cupations listed in the male group were in this low earnings category in
only two instances. One was the retail salesclerks included in both
groups. In the three clerical-fields listed, all with 1970 earnings of
less than $7,000, the predotinantly female work force had close to two
years of post-high school education. Between 1970 and 1985, the differ-
entials in earnings for the two groups of occupations are projected to
increase. The average (unweighted) increase in the fields in the male
group is estimated at 56 percent, and increases of 50 percent or more are
projected in 5 of the 10 fields. The average increase in the-female
group is estimated at under 48 percent, and increases of 50 percent or

greater are anticipated in only three fields. The increases in educa-
tional attainment for both men and women in the labor force, according to
Department of Labor sources, are expected to be virtually identical in
the next ten years, a rise by 1985 to 12.7 for men and 12.6 years for
women.

Comparable information on the association between educational
achievement and earnings in the occupations employing large numbers of
blas2ks or other nonwhites would lack significance because a far smaller
number of fields are predominantly nonwhite. These occupations are over-
weighted with unskilled and poorly paid positions, and many nonwhites are
employed in other and more desirable jobs in which they make up a small

percentage of the work force. Large differences in earnings for similar

levels of educational achievement are apparent. In 1971, for example,

the median income of Negro and other nonwhite families in which the fam-
ily head had completed four years of high school was $8,165. The income

for white families whose head had completed the same number of years of

schooling was $11,460, or 4o percent greater. 1/

The association between educational attainment and earnings would be
greater if discriminatory barriers based on sex or race did not diminish
the economic gAins from education for persons in groups with a disadvan-

taged labor narket status. The fact of an association need not imply
that increased exposure to schooling, by itself, is the cause of the

higher earnings. More education can increase work skills, or improve the
ability to read and write, to communicate, and to work together with peo-

ple. In an economy in which educational credentials are often regarded
by employers as a surrogate for ability to learn, or for potentially good

wolk habits and motivation, absence of the appropriate credentials may

1/ Statistical Abstract', 1973, p.331.
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constitute a formidable obstacle to entrance into many desirable jobs.
As the high school diploma becomes characteristic of the work force in
most fields, especially among younger workers, possession of a full high
school education will become more of a standard minimum qualification for
employment than in the past. The high school diploma, however, is un-
likely to provide the same assurance of employment or job mobility it did
several decades earlier as persons with only a high school education come
to find themselves increasingly in competition with job seekers possess-
ing the same or higher educational qualifications.

IV.

The relationship between educational attainment anl ectrniAgs is
usually considered in terms of the association betueen years of schooling
completed and earnings. But education can take place in many types of
programs only some of which involve the established educational institu-
tions. Since occupational education, in particular, is often proVided
outside of high school or post-secondary schools, many-types of institu-
tions provide education in the expectation that it will have an influence
on earnings. A 1970 Census survey of occupational education prograLs in-
dicates that a majority of the persons in virtually all occupational
groups have learned their skills from sources other than completing a
formal occupational training program. But program completer's, excepting
the graduates of four-year colleges, had higher earnings than the others
in all occupational groups. The differentials were especially signifi-
cant for persons with leFs than twelve years of schooling.

Occupational education for purposes of the Census survey included
formal vocational programs in the public b.2N)o1. r in a business, nurs-
ing, trade school, or.technical institute, p1..mtiossbip programs,

and training received in the Armed Forces ni :r the Job Corps. Corres-

pondence courses, on-the-job training, r,rid sas5 or officer military
training, were excluded. The programL, a,clora-1 in the Census study,
therefore, take into account the types strng offered by the public
vocational education system and they extend bcycld it.

The largest representation of compl ,as among tne professional
and technical workers with 12 to 15 yes schooling, *nd the craftsmen

and foremen in the same educational claication.. Approximately half
the persons in both groups were included among the complet2s. While the

persons who enrolled in but did not complt one of the preams may have
derived an economic benefit from their participation, the earLY.ne:F1 of the
completers uho were not college graduates were greater than thouL who had
never enrolled or finished in every occupational group. Th.;

graduate group is excluded as a special case since persons in this group
generally receive their occupational education in ot.r types of programs.

The djfferentials in earnings between the prograi:: crJmpleters and the

otners are described in Table 3-8

7 5
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Table 3-8

' Median Earnings of Occupational Training Compl,?.ters and All Others 1/ by
Educational Attainment and Occupational Group, All Occupations, 1970 2/

Median Yarz,:iings of Workers

With Educational Attainment of:
Less Than 12 Years 12 to 15 Years

By Occupational Group

Completed
Occupational

Traininy,_

All
Others

Completed
Occupational

Training

Professional and technical
workers $7,999 $6,622 $ 8,532

Managers and administrators,
except farm 9,275. 7,980 10,399

Salesworkers 6,47.0 5,173 7,644

Clerical workers 5,888 5,439 5,937
Craftsmen and foremen 8,731 7,503 9,659
Operatives, except transpor-

tation 7,365
Transportation equipment

operatives 1,307 6,;5a 7,897

Laborers, exccpt farm
Farm occupations

6,008 6,854
5,841

Service workers, except
private household 4,554 5,398

PrivatP household workers 1,513 ,158 1,523

Ala Occupations 6,868 5;642 7,7.56

All
Others

$ 8,219

110,001
7,o95

5,550
8,729

6,407

7,820
6,667
5,698

4,744
1,223

6,943

1/ "All Others" category includes veysons who did not enroll in or com-
plete a formal occupationa-. trnining program.

?.../ Data are for persons 25-64 years old.

Source: U.S. Bareau of the Census, 1970 Census of Population, Sub'ect
Roport, Vo,..ational Training, 1973.
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Both high school graduates and high school "dropouts" who finished
a formal training program had greater earnings than those who did not
participate in or complete such a program. The average earnings differ-
ential in all occupations between the completers and the others in the
group which had never completed high school was considerably greater than
the corresponding difference in the group with 12 to 15 years of school-
ing, approximately $1,200 in the "dropout" group as compared to slightly
more than $800 for the high school graduates. In the group with less
than 12 years of schooling, the gains favoring those who finished the
programs were greatest ft»i white-collar workers, other than clerical em-
ployees. The diffep:ntial among high school graduates was largest for
craftsmen and for op.-!,:.?.tives, excluding the transport operatives. The
large differential i).1 earnings favoring the program completers who lacked
a high school diploma suggests that a formal training program often
serves as a substitute for a full high school education in imparting work
skills and habits or in obtaining a credential which can facilitate en-
trance into many desirable positions.

The Census survey is suggestive rather than conclusive. It.does not
attempt to allow for factors other than program completion which may af-
fect earnings. It is likely that differences in motivation, learning
ability, and socio-economic status between the completers and the others
contribute to the differentials in.earnings. The Census data do not make
it possible to distinguish between the increase in earnings attributable
to the acquisition of work skills and those attributable to the posses-
sion of a credential permitting access to better jobs. The large number
of persons in the nonprofessional occupations who had never completed a
formal vocational program indicates that completing these courses is sel-
dom a prerequisite to employment. However, the consistency, as well as
the magnitude, of the differential favoring the completers supports the
contention that the persons finishing the programs derive an economic
benefit from their participation.

The median years of schooling completed by the employed civilian la-
bor force has increaSed from 10.9 years in 1952 to 12.1 in 1962 and to
12.4 in 1970. J This long-term rise in educational attainment is impor-
tant because of its bearing for earnings. The increases in educational
attainment are also important because of their implications for human re-
lations and the organization of authority within industry. In the late
1960's and early 1970's there was considerable concern that alienation
from work was becoming translated into slower rates of productivity
growth. While the extent of the alienation was difficult to assess, it
was evidently a factor in recent major labor disputes in the automobile
industry. Sar Levitan, an authority on the labor force, states in the
title chosen for one of his recent works, Work is Here to Stay, Alas. 2/
Yet, it is reasonable to anticipate that the conditions under which it is
performed will differ for a work force typically made up of persons with
a high school education or something more than it was when the labor
force was predominantly,composed of high school "dropouts."

lj Manpower Report of the President, 1975, p. 269.
2/ Levitan, S.A., and Johnston, W.B., Work is Here to Stay, Alas, olym-

pus Publishing Co., 1973. 7 7
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CHAPTER 4

WOMEN AND NONWHITES
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I.

The social and political changes since the early 1960 e brought
about far-reaching changes in expectations about the economi oole of
women and nonwhites. These changes are symbolized by the civil rights
movement, "women's lib," the equal employment legislation adopted by Con-
gress and in many states, and the affirmative action programs introduced
by large numbers of employers. Translating expectations into achieve-
ments hinges to a large extent on expanding the range of job options
available to women or to blacks and other members of minority groups.
While women and, more so, nonwhites have improved their economic status
in the past decade, the changes to date have generally been modest. A
continuation for another decade of the trends of the past ten or fifteen
years in gradually modifying the occupational distribution for the two
groups can be expected to-generate a gap between aspirations and reality
with significant consequences for the educatioral system, government, la-
bor organizations, and private employers.

The drive for equal emplorent opportunity for women reflects under-
lying demographic, economic, educational, and social changes. Later age
at marriage, declining birth rates, the greater prevalence of divorce,
and more widespread educational opportunity have all reinforced the ef-
fects of changing social attitudes in increasing participation in the la-
bor force by women. The impact of inflation in raising costs of living
since the late 1960's has intensified these tendencies. Accordingly, the
proportion of women in the 25 to 54 year age group who are in the labor
force has increased from 37 percent in 1950 to 54 percent by 1974. By
1974, over two-fifths, 43 percent, of the married women whose husband was
present were in the labor force. 1/

Approximately, nine-tenths of the persons classified as "nonwhite" in
the occupational statistics are blacks so that the job experience of
blacks dominates this group. Much of the economic progress, and many of
the labor market problems, facing blacks in the past generation represent
the consequences of massive migration from the South to other parts of
the nation. In the course of this movement, the black population has
changed from a primarily rural to a primarily urban group, a change indi-
cated by the increase in the urban component from 34 percent of the total
black population in 1920 to 81 percent in 1970. 2/ Absence of skills in
demand for nonwhites shows up in high unemployment rates as well as in
low and decreasing labor market participation by nonwhite males. Unem-
ployment rates for nonwhites have been approximately double or more the
white rate for the past decade. More than a fourth of the nonwhite
teenagers and over a third of the females were unemployed in 1974. 3/

1/ Manpower Report of the President, 1975, pp. 57-5

2/ Ibid, 1974, p.90.

2/ 'Mid, 1975, p. 234.
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Slightly over half of all women who were employed in 1970, 53 per-
cent,'and over two-fifths of the nonwhites were at work in the 123 occu-
pations considered in the study. While evidence of change is apparent in
these fields, many of the occupational shifts involving the two groups
have taken place in other areas omitted from consideration either because
of educational requirements, usually involving a full college education,
or, at the other end of the occupational spectrum, an absence of job
skills sufficient to minimize their potential for vocational training
programs. The changes in the distribution for nonwhites and women in all
occupations between 1960 and 1974 are summarized in Table 4-1. 1/

Table 4-1

Distribution of Employment, Nonwhites and Women, by Major
Occupational Group, 1960 and 1974, All Occupations

Percent Distribution of Employment
Women Nonwhites

Occupational Group 100 1974 1960 1974

White-collar workers 55.3% 61.6% 16.1% 32.0%
Professional and technical
workers 12.4 14.9 4.8 io.4

Managers and administrators,
except farm 5.0 4.9 2.6 4.1.

Salesworkers 7.7 6.8 1.5 2.3

Clerical workers 30.3 34.9 7.3 15.2

Blue-collar workers 16.6 15.5 40.1 40.2
Craftsmen and foremen 1.0 1.5 6.0 9.4

Operatives 15.2 13.0 20.4 21.9
Laborers, except farm 0.4 1.1 13.7 8.9

Private household workers 8.9 3.6 14.2 5.1

Other service workers 14.8 17.8 17.5 20.0

Farm occupations 4.4 1.4 12.1 2.7

Total 100.0% 100.0% 100.0% 100.0%

Note: Details may not add to totals due to rounding.

Source: Manpower Report of the President, 1975, pp. 226, 228.

1/ For a different analysis of the occupational participation of women
and black workers, see Garfinkle, S., "Occupations of Women and Black
Workors," Monthly Labor Review, November, 1975, pp. 25 f.f.
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The occupational shifts for nonwhites, as indicated by the major
groups, have been more extensive than those for women. One of the most
striking changes for both groups has been the sharp fall-off in employ-
ment in private household work, a field dominated in the past by black
women. Growth in employment in white-collar occupations, especially in
professional and technical and clerical fields, constituted a major
change for nonwhites. All told, the percentage of nonwhites employed as
white-collar workers doubled between 1960 and 1974, increasing from a
sixth to nearly a third of the total employment. The decline in employ-
ment in the farm occupations for both women and nonwhites was greater
than the drop in overall employment in this field. Continuing past
trends, the proportion of women employed as clerical workers increased
between the two years.

Allowing for many individual instances of occupational,breakthroughs,
a continuation of the experience of the past ten or fifteen years in the
fields conFidered in the study would result in the bulk of the employment
increases fpr women taking place in occupations in which females already
predominated. The largest single increase between 1970 and 1985 would
take place in clerical occupations, a growth in employment estimated at
3.7 million. The changes anticipated for nonwhites would represent a
more general upgrading of occupational skills, especially in white-collar,
service, and skilled craft fields. Part of this shift would be concen-
trated in less well paid but higher social status white-col..ar positions.
For example, the largest single increase in representation projected for
nonwhites in the cccupations studied is for secretaries.

Because of their limited access to the more desirable job opportuni-
ties, women and nonwhites share common problems of low earnings. In
1970, for instance, over.three-fourths of the women and more than half of
the nonwhites employed in the study occupations were at work in fields
which paid full-year workers under $8,000 a year, or approximately $2,000
or more below the median earnings for all year-round workers in that year
(see Table 1-7). The common problem of access to opportunity is illus-
trated by the representation of women and nonwhites in the ten highest
paying and the ten lowest paying occupations, dcc'brding to their 1970
earnings, among the 123 considered in the study. Their actual represen-
tation in 1970 and the projected representation in 1985 are sUmmarized in
Table 4-2.
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Table 4-2

'Representation of Women and Nonwhites in Ten Highest and Ten
Lowest Paying Occupations Included in Study, 2970 and Projected 1985

Occupation

Ten highest paid:

Stock and bond sales agents
Managers and administrators,

not elsewhere classified
Bank officials and financial

managers
Sales representatives, manufacturing
Real estate appraisers
Designers
Personnel and labor relations workers
Sales representatives, wholesale
Computer programmers
Mechanical engineering technicians

Ten lowest paid:

Percent Female Percent Nonwhite
1970 1985 1970 1985

8.6% 12.5% 2.2% 3.7%

11.6 11.0 2.8 4.0

17.4 23.5 2.5 4.2
8.5 5.7 1.8 3.2
4.1 8.7 2.0 2.2

23.5 30.3 4.4 7.7
31.2 28.7 6.4 8.8

6.4 9.9 2.0 3.4
22.7 18.7 5.5 7.5
2.9 7.3 3.0 5.6

96.3 97.8 23.5 30.4
90.4 92.4 8.3 5.6
62.8 60.4 22.3 18.6
83.9 79.2 20.8 22.5
84.6 88.9 26.5 28.5

93.8 93.5 12.1 21.3
13.2 17.4 22.6 14.3

95.7 94.2 12.2 17.0
91.2 95.8 8.0 10.0

93.2 88.4 16.6 20.0

35.9 40.5 8.1 10.3

37.7 39.0 10.7 12.4

Practical nurses
Hairdressers and cosmetologists
Cooks, except private household
Health aides, except nursing
Nurses aides
Sewers and stitchers
Farm laborers
Dressmakers and seamstresses
School monitors
Childcare wcrkers, exceit private
household

.,.....

All Study Occupations

All Occupations

Source: See Table 2-7.
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The projections show that if the developments of the past ten or
fifteen years continue, women would, be better represented by the mid-
1980's in most of the higher paying fields. A larger proportion of the
stock and bond salesmen, to cite an instance, would be females, and women
would make up a larger percentage of the bank officials, designers, or
mechanical engineering technicians. The representation of blacks and
other nonwhites is expected to increase in all of these fields. Offset-
ting this evidence of progress toward greater equality of opportunity,
the percentage of women or nonwhites in all of the higher paying fields
in 1985, as in 1970, would be lass than their representation in all the
study occupations or in the overall employed work force. Similarly,
women would be overrepresented in nine of the t,en low-paying fields in
the 1980's and nonwhites in eight. If more detailed breakdowns were
available, it is likely that they would show the least favored group to
be made up of the individuals with a double labor market disadvantage,
nonwhite women.

The historical data and the projections dealing with nonwhites anji
women point to a problem and a challenge rather than presenting a fo,,
cast of what the future must hold. The problem arises from the gar :)e-
tween the social and political goals which have enlarged aspirations ar,
the slow progress in translati.ng the aspirations into greater opportun.L14
in the labor market. In this sense, the projections reflect the implica-
tions of recent developments, and they would become outmoded as the edu-
cational system, employers, and government proceeded to transform the as-
pirations into a closer approximation to reality.

Job opportunities for women in the next ten years are more likely to
arise out of employment growth and replacement needs in fields in which
women are already well represented than from large-scale penetration into
new fields. Much of the basis for this anticipation stems from the ten-
dency for younger women, the newer entrants into the labor force and the
gro,T most affected by the recent changes in social attitudes, to enter
the same or similar fields as do all women.

The employment of women is concentrated in a small number of occupa-
tions. In the occupations considered in the study, close to half of the
women workers, 45 percent, are expected to be employed in five fields in
1985, se.ven-tenths in 13 fields, and five-sixths in 34. _This tendency
toward concentration of employment is illustrated in Table 4-3. An occu-
pation is considered "female" for the purposes of thc table if 50 percent
or more of the persons employed in it are women.
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Table h-3

Rilplorlcrtt,of Women in "Female" Fields Included in Study
Occupations, 1970 and Projected 1985

Item

Total employment of women in occupations
studied (in thousands)

Employment of women in "female" occupations
(in thousands)

Percent of female employment in "female"
occupations

Number of "female" occupations

Total number of occupations studied

Source: See Table 2-7.

a

1970 1985

15,585 23,191

12,195 19,186

78% 83%

31 314

123 123

The "female" occupations include such fields as nursing and health
service jobs, most clerical positions, retail salesclerks, cperatives
jobs, such as dressmakers or sewers and stitchers, and service occupa-
tions connected with personal care, child care, or food service. Barri-
ers to entry in many occupations together with the persistence of stereo-
types defining what are appropriate "men's jobs" and "women's jobs" lead
women to seek employment in a relatively narrow range of occupations.
Overcrowding in these fields serves to increase the supply of qualified
workers and, in this way, to depress earnings. The availability of large
numbers of women with better-than-average educationa2 credentials, i.e.,
secretaries or bookkeepers, often leads employers to stress educational
qualifications as a weeding out device in hiring. Because women leave
the labor force more frequently than men, typically to rear young chil-
dren, a common feature of the predominantly "female" occupations is a
high ratio of job openings arising from replacement needs as compared
with employment growth.

The changes projected in the occupational distribution for women in
the 1970 to 1985 period can be illustrated by the representation shifts
projected in different fields. These shifts consist of the part of the
employment growth expected to arise because of an increase in the propor-
tion of womcn in the occupations studied. All told, representatica
shifts are estimated t6 account for about a seventh of the total employ-
ment growth for women in the occupations considered in this period. The
representation shifts are described fr major occupational groups in
Table 4-4.
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Table 4-4

Estimated Changes in Employmeni, and Representation Shifts for Women,
Occupations Included in Study, 1970 to 1985

.(in thousands)

Employment
Change in

Employment,
Change Due To
Representation

Occupational Group 1970 1985 1970-1985 Shifts, 1970-1985

Professional and
technical workers 968 1,595 627 26

Managers and administra-
tors, except farm 881 1,152 271 -68

Salesworkers 1,759 2,530 771 221

Clerical workers 6,363 9,733 3,370 307

Craftsmen and foremen 30 568 262 177

Operatives 2,163 2,725 562 231

Service workers 2,924 4,745 1,821 157

Laborers, except farm 18 28 10 11

Farm occupations 200 116 -64 18 a/

Total
,

15,585 23,191 7,606 1,081

El Although employment for women in the farm occupations is expected to
decline between 1970 and 1985, there is a positive representation
shift for women in this field because the proportion of the total em-
ployment made up of women is projected to increase from 7.5 to 8.7
percent.

Source: See Table 2-7.

Note: Details may not add to totals due to rounding.

Women can be expected to increase their representation in most
fields in the next ten years because they will make up a larger share of
the labor force. The largest single employment gains are listed for the
clerical occupations. Over two-fifths, 44 percent, of the total employ-
ment increase for women is projected to arise 5.n this one field. Women
will typically make up a slightly larger percentage of the work force in
most clerical fields in the mid-1980's. Their representation is expected
to increase in the few clerical fields which had preclominantly employed

males in the past. Shipping and receiving clerks or stock clerks are ex-
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amples. Offsetting these instances, 97.6 percent of the secretaries were
women in 1970 as were 94.2 percent of the typists. These percentages are
expected to grow to 98.6 percent by 1985 for secretaries and to decline
to 93.2 percent for typists. Aside from the clerical occupations, women
would increase their representation in operatives jobs. Bus.drivers, es-
pecially those,employed in driving school buses, are an instance. A
somewhat smaller proportion of women would be at work in managerial
fields,'such as buyers in department stores. But women would make-signi-
ficant representation gains in individual managerial and administrative
positions, i.e., as bank officials and financial managers. Representa-
tion shifts make up over two-thirds of the employment increase listed for
the skilled crafts. However, after allowing for many individual break-
throughs by women in these fields, the increase in female penetration in
skilled crafts, such as auto mechanics or electricians, would be small.
To cite an instance, employment for women as air conditioning, heating,
and refrigeration mechanics is projected to increase by 400 percent be-
tween 1970 and 1985. This would represent a growth from about 1,000 to
5,000 women at work in an occupation employing 130,000 persons in 1970.
Overall, slightly less than three percent of the growth in employment
projected for women in the study occupations represents growth as crafts-
men or foremen.

Part of the explanation for the modest representation shifts for
women is that the newer entrants into the labor force tend to enter the
same fields that all women have been employed in for the past few decades.
The significance of the tendency for younger women to perpetuate the pre-
vailing occupational distribution by entering what are already predomi-
nantly female fields can be summarized with reference to the ten occupa-
tions included in the study in which women made up 90 percent or more of
the employed work force in 1970 (see Table 4-5).
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Table 4-5

Representation of All Women in Work Force, 1970 and Projected 1985,
and Representation of Women in Under-35 Work Force,

1970, Selected Occupations

Percent of
Percent of Work Force Percent of
Work Force Under 35 Work Force
Made up of Made up of Made up of

Occupation 2/ Women 1970 Women, 1970 Women, 1985

Registered nurses 97.4% 97.2% 97,2%
Secretaries 97.6 98.4 98.6
Calculating.machine operators 90.8 84.4 80.3
Stenograph4rs 93.4 98.0 90.1
Typists 94.2 94.1 93.2
Dressmakers and seamstresses 95.7 91.5 94.2
Sewers and stitchers 93.8 93.0 93.5
Childcare workers 93.2 92.2 88.4
Hairdressers and cosmetologists 90.0 90.6 92.4
Practical nurses 96.3 96.0 97.8

a/ Women made up more then 90 percen;:, in the school monitors field in
1970. This occupation has been omitted because of apparent inconsis-
tencies in the data.

Sources: U.S. Bureau of the Census, 1970 Census of Population, OccuPa-,_,
tional Characteristics; Special Tabulations, 1970 Census Public
Use Tapes.

The comparison between women under 35 and all women is a gross one
since women under 35 made up close to two-fifths of the total female la-
bor force in 1970. Yet, the pervasiveness of the tendency for younger
women to continue in the fields regarded as "female" is evident in the
table. -In nine of the ten occupations listed, at least nine-tenths of
the work force under 35 was female. As the younger entrants into these
fields continue to enter the "female" fields, they increase the likeli-
hood that similar patterns will prevail in the next decade. Accordingly,
women are projected to make up nine-tenths or more of the work force in
eight of the ten occupations in the mid-1980's and at least four-fifths
in the other two. The fields in which women are heavily overrepresented
are typically characterized by low earnings. The propensity of younger
women to continue in the steps of their predecessors helps to perpetuate
low earnings by assuring a steady stream of new entrants added to the
supply of labor in these occupations.

Women already in the labor force frequently lack either the skills
or the credentials to enter new and better paying fields. For example,
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married women over 35 have typically left the labor force to rear a fam-
ily. They then seek to return after an absence in which their job skills
have often become obsolete or suffer from disuse. Moving away from the
traditional stereotypes of "women's jobs" and reversing the process that
embodies the stereotypes in the prevailing occupational distributions
would involve creating new types of institutions and programs geared to
the needs of adult women in the labor force. They would place a greater
emphasis on "lifetime learning" in the schools, on counsolling for second
careers, and on company and publicly supported training and upgrading
programs for adults who are locked into a narrow range of job skills
options.

The manpower indicators for nonwhites, like thf of the
past ten or fifteen years, smggPst more extensive occ.-1, ional shifts in
the comingt;decade than do t .mparable indicators 7o. .:c,1,7.1n. In addi-
tion, the stereotype of the nJhite labor force ay o4. made up
of high school dropouts will con7 ho represent a ma:-ked. :kfax./1.1.7,, from

reality asnonwhites achieve a r.. parity with extelt to
which their employment becomes coelltrated in occuptions with a work
force largely composed of high EcLool !:,raduates. Allowing 'fr.,?: the occu-

pational shifts and the greater fic-Ational attainment, continu4tion of
the trends of the recent past t-!tst a sizeable majority of the non-
whites will be employed.in low-lxving fields. The anticipation of slow
progress in changing the distribution of earnings reflects several con-
siderations. One is the expectation that nonwhites will.continue to be
overrepresented in less skilled fields. -Another are the indications that
mr-th of the upgrading in occupational status for nonwhites will be unac-
companied by comparable increaseS in earnings. For instance, the largest
amount of upgrading will take place in the clerical area, a relatively
lowly paid whie-collar field.

Blacks and other nonwhites will be more heavily represented in most
occupations in the comin decade because they will make up a larger share
of the labor force. The civilian labor force increase projected for non-
whites. in the 1970 to 1985 period, for example, amounts to 0 percent as
compared tc, percent for whi-;es. About eight percent of the persons
employed ..., the study occupations were nonwhite4c in 1970. The comparable
proportic.., for 1985 is Slightly over ten percen'.. These figures are less
than the Yclsentatin of nonwhites in total civilian employment due to
the substantial representation of nonwhites in many unskilled fields and
in some professions which are not included awng the occupat!_ons consid-
ered in the study.

Employment for nonwhites in the study occupiltions is 1).-oject.ed to
grow by nearly 2.4 million between 1970 and 1985. Two typ:s of vacts
are associated with the emp3oyment growth. One, and the more far-reach-
ing, will take the form of an increased represeutation in most of the
fields considered. Close to three-fifths, ;7 p,:.^cent, of the empl,.yment
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in this period is expected to take the form of n.:presentation
shifts. The other, a less marked change, will make it if evident in a
change of the occupations in which nonwhites are empled so that the
nonwhite occupational distribution will come to more cloely approximate
the white distribution.

The representation shiftr for nonwhites are especially evident in
the clerical and sales fields, and among sk'led craftsmen. The shifts
are described in Table 4-6.

Table 4-6

Changes in Employment and Representation Shifts for Nonwhites,.
Occupations Included in Study, 1970 to 1985

(in thousands)

Employment
Change in

Employment,
Change Due To
Represent2tion

Occupational Group 1970 1985 1970-1985 Shifts, 1970-1985

Professional and technical
workers 145 380 235 128

Managers and administrators,
except farm 176 338 162 95

Salesworkers 164 342 178 126

Clerical workers 553 1,180 627 401

Craftsmen and foremen 522 980 458 314

Operatives 792 1,232 44o 282

Service workers 761 1,24:: 484 56

Laborers, except farm 141 122 -19 -22

Farm occupations 257 64 -193 -56

Total 3,511 5,8/9 2,368 1,3F1

Note: Details may not add to totals due to rc,unding.

,o
Source: See Table 2-7.
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The increase in employment in the occupations considered, about two-
thirds, is greater than the projected 49 percent growth in the nonwhite
labor force in the 1970 to 1985 period. This suggests that in the coming
decade a larger percentage of the nonwhites will be employed in fields in
which the vocational education system offers preparation, or in nonpro-
fessional occupations involving some degree of skill. Many of the larg-
est representation shifts are projected to take place in fields in which
nonwhites have historically been represented in excess of their propor-
tion in the overall labor force. Nurses aides, practical nurses, and
sewers and stitchers are instances. Typically, these are low-paying
fields. Some of the other occupations with marked representation shifts,
e.g., clerical positions, are low-paying white-collar positions whose oc-
cupational and social status is relatively high. The greater representa-
tion in craftsmen and foremen positions underscores a growth area charac-
terized by greater-than-average earnings and also by an upgrading of oc-
cupational status. Both the number and the proportion of nonwhites em-
ployed in two low-skilled and poorly-paying fields, nonfarm and farm la-
borers, is expected to decline.

Over half of the employment increase for nonwhites, and many of the
major representation shifts, are projected to take place in eleven occu-
pations. Seven of these fields paid full-year workers under $8,000 or
approximately $2,000 or more below the economy-wide median for these em-
ployees in 1970 (see Table 4-7).

Table 4-7

Projected Increase in Employment for Nonwhites,
1970 to 1985, Selected Occupations

Occupation

Expected Increase in
Employment, 1970-1985

(in thousands).
Median

Earnings 1970

Registered nurses
Managers and administrators,

not elsewhere classified

67

113

$,8,090

16,770

Salesclerks, retail trade 106 6,470

Bookkeepers 74 6,530

Secretaries 201 6,860

Typists 126 6,070

Foremen 83 12,320

Sewers and stitchers 111 4,880

Welders and flame cutters 67 9,640

Nurses aides 167 4,890

Practical nurses 167 5,870

Increase in Eleven Occupations 1,282
Increase in All Study Occupations 2,368

Increase in Eleven Occupations as
Percent of Increase in All Study
Occupations 54%

9 0
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The largest employment increase listed for nonwhites in any of the
individual fields considered is the one for secretaries, and the next two
largest are for nurses aides and practical nurses. Sizeable growth is
8.10 projected in two more highly paid occupations, miscellaneous manag-
ers and administrators, and foremen. However, the miscellaneous managers
category includes many dissimilar types of positions, with large differ-
ences in earnings so that the median earnings figure for the entire occu-
pation may be misleading for any one group. Thr'ee of th occupations in
the table are clerical fields, and r., registered nurses,-reflects
greater penetration in a professio71 occupation in which nonwhites have
been well represented in the past. Overall, the expected areas of growth
underscore the prospect of an upgrading Occupational status accompan-
ied by less rapid changes in earnings levels.

The expected increases and decreases in employment for nonwhites
parallel those for whites but the percentage changes are generally con-
siderably larger for members of minority groups. For instance, employ-
ment for white craftsmen and foremen in the study occupations is expected
to increase by a fourth between 1970 and 1985. The comparable increase
for nonwhites i seven-eighths. But, after allowing for the more rapid
growth for nonwhites, about a sixth of the blacks and other nonwhites
would be at work as craftsmen and foremen in the 1980's. This compares
with nearly a fifth for whites. Within the skilled crafts, nonwhites
would be well represented in less specialized or heavy construction crafts
such as brick and stonemasons, bulldozer operators, or painter appren-
tices. There would be relatively few at work as electrician:, photoen-
gravers, plumbers, or structural metal craftsmen.

For nonwhites who are in the labor force, isolation from the main-
stream of the more desirable jobs is one of the underlying reasons for
low incomes. This isolation helps explain the presence of millions of
11working poor" or near-poor in periods of full employment. The earnings
from some full-time jobs in which blacks are overrepresented are little
more than could be obtained by family heads without working from welfare
assistance programs. In terms of the study occupations, the effects of
isolation are evident in the figure showing that three-tenths of the non-
whites at work in these fields in 1970 were employed in occupations which
paid under $6,000 to persons whc worked 50 weeks or more during the year
(see Table 1-7.),. - Several developments in the coming decade are likely to
diminish, although probably not to eliminate, the isolation. One is the
declining proportion of nonwhite workers, those under 35, entering many
of the least skilled and most poorly paid This development con-
tributes substantially to the expected decl!_ae in the proportion of non-
whites employed as laborers or farm laborers (see Table 4-6). On an
economy-wide basis, the tendency of the younger nonwhites to avoid the
least desirable fields also helps to explain the sharp fall-off since
1960 in the employment of blacks and cther minority group members in pri-
vate household workers (see Table 4-1).

Rapid growth in occupations offering attractive career prospects can
also be important in creating opportunities for lessening the concentra-
tion of nonwhites in the less deSixable jobs. Discriminatory barriers
are less formidable and well-established in most expanding fields and
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most, especially thc technical and equipment repair positions, provide
better-than-average earnings to the persons employed in them. Nonwhites
are expected to increase their representation in all of the most rapidly
growing fields, those in which increases in employment of 100 percent or
more are projected between 1970 and 1985 (see Table 4-8).

Table 4-8

Representation of Nonwhites in Study Occupations With Projected
Employment Increases of 100 Percent or More, 1970 to 1985

Percentage of Employment
Made Up Of Nonwhites In:

Occupation 1970 1985

Therapists 8.4% 10.4%
Practical nurses 23.5 30.4
Health aides, except nursing 20.8 22.5
Electrical and electronic engineering

technicians 5.2 8.2
Engineering and science technicians,

not elsewhere classified 5.2 9.1
Other technicians, except health 7.5 10.5
Data processing machine repairers 3.1 3.7
Air conditioning, heating, and

refrigeration mechanics 4.6 7.6

All Study Occupations 8.1 10.3

Source: U.S. Department of Labor, Bureau of Labor Statistics, Occupa-
tion-by-Industry Matrix Projections for 1985, (unpublished),
1974.

The concentrations of nonwhites in the high growth occupations are
expected to remain high in health service fields characterized both by
rapid growth and low earnihgs./ However, nonwh!Aes are projected to in-
crease their representaton in many of the rapidly growing technical spe-
cialties to approximately their overall proportion in tha study occupa-
tions. The rapidly gro,ring fields related to technological advance or
medical technical ther-Ties are expected to offer many opportunities to
members of minority gr)ups, as well as others, with the education and
training to enter ther.

The Occupations in which most nonwhites were employed in the past
were characterized by low educational attainment, a condition frequently
associated with unskilled work and low earnings. This characterization
had become less than an accurate description by 1970, and it will be even
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less valid by 1985. The projections indicate that by 1985 more than
seven-tenths of the nonwhites will be employed in occupations in which
more than a majority, at least three-fifths, of the work force will have
completed between 12 and 15 years of schooling. This compares with less
than a fourth in 1970. By the mid-1980's nonwhites will have achieved
parity with whites in their representation in the generally more skilled
fields in which four-fifths of the work force are high schfJol graduates
but with less than a full college education. The anticipated changes in
the educational makeup of the occupations in which whites and nonwhites
are employed are summarized in Table 4-9.

Table 4-9

Distribution of Employment by Race, Grouped by Percentage of
Occupational Work Force Completing 12 to 15 Years of Schooling,

Study Occupations, 1970 and Projected 1985

Percent Completing 12-15
Years of Schooling

1970 1985
White Nonwhite White Nonwhite

Under 20 0.0% 0.0% 0.0% 0.0%

20 - 39.9 22.6 36.3 2.9 4.4

40 - 59.9 45.6 40.3 19.7 24.2

60 - 79.9 19.2 13.9 51.8 45.8

80 - 100.0 12.6 9.5 25.6 25.6

Total 100./0 100.0% 100.0% 100.0%

Note: Details may not add to totals due to rounding.

Sources: U.S. Bureau of the Census, 1970 Census of Population, Occupa-
tional Characteristics; U.S. Department of Labor, Bureau of La-
bor Statistics, Occupatical-by-Industry Matrix Projectjons for
1985, (unpublished), 1974.

The projections show both the influence of occupational upgrading
for many nonwhites in the coming decade and the overall advance in the
educational attainment level of the work force. By the mid-1980's,
blacks and other nonwhites will have made substantial inroads in the oc-
cupations in which most workers have a high school education or more.
However, the shifts toward greater parity in educational attainment are
unlikely to be accompanied by a comparable advance toward greater parity
in earnings since much of the occupational upgrading will take the form
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of greater employment in jobs in which high ecH2ational attainment and
relatively low earnings go together. Clerical fields and professional
nursing are instances. In addition, increases in educational attainment
have been especially marked in the occupations involving minimum skill
and, in the past, a high representation of high school dropouts. Many
operatives, service, and laborers fields are examples. These occupations
have provided the bulk Of the employment for nonwhites. Accordingly, for
nonwhites, as fr women, the economic return to more schooling has fre-
quently been less than for white males.

Concern with equality of opportunity for nonwhites and women has fo-
cussed on three areas. They are assuring equal pay for the same work,
reducing the high unemployment rates characterizing both groups, and
eliminating discriminatory barriers in employment. Shifting the occupa-
tional distributions for the two groups in the coming decade is an under-
lying issue in all of these areas. Equal pay for the same work would re-
present scant improvement if most women and nonwhites continue to be con-
fined to occupations at the lower end of the earnings distribution. To a
considerable extent, the high unemployment rates for the two groups are a
consequence of the concentration of their job prospects in less skilled,
poorly paid, and unemployment prone fields. The objective in eliminating
discriminatory barriers in hiring and upgrading is to open up new and
more desirable types of job opportunities which had been closed before.
The criterion of success of educati.'m or training, or equal employment
programs, for members of groups with a disad..rantaged labor market status,
therefore, is the extent to which they succeed in changing the occupa-
tional distribution of employment to something different from a continua-
tion of past trends.

94
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CHAPTER 5

IMPLICATIONS FOR EDUCATIONAL AND MANPOWER PLANNING



I.

The overriding significance of the manpower indicators are their im-
plications for priorities and planning in vocational education. The

present vocational programs arc educational programs, manpower programs,
and social programs. A greater emrhasis on one of these objectives is
likely to be accompanied by .a lesser emphasis on the others. However, it

is the manpower orientation of vocational education which distinguishes
it from other educational programs.

The federally-Lupported vocational education system is only one, al-
though the largest, of a number of channels by which training can be ac-
quired for occupations which do not usually require a four-year college
degree for admission. For persons who are already employed, much train-
ing is acquired on the job, often in company-sponsored programs. Appren-
ticeship programs are an important training resource in many skilled
crafts, particularly in the building trades. The continued existence of
private vocational schools is a testimonial to the desire of large num-
bers of people to gain specific occupational training through a formal
program. In recent years, community colleges have greatly expanded the
scope of the occupational training they offer. The massive g-owth of the
Federal Government's remedial manpower training programs for adults in
the past decade underscores the importance attached by the nation to pro-
grams for enhancing earning capacity and employability as a remedy for
the poverty of persons who are, or who could readily.,..be, in the labor

force. The specific feature differentiating the vocational education
programs is that they offer occupational instruction provided by profes-
sional educators in a school context mainly, but-not exclusively, to
young persons who are not yet in the labor force.

Vo .onal education is often revrded as "career preparation" with
the im .d concept that an indiVidual attending school is preparing for
a spe .c lifetime career, or to enter the first rung of a yell-defined
caret.. Nhile this preconception is often valid in skilled craft,
techni cl, and professional occupations, it overlooks the large elements
of flexibility and inter-occupational mobility whiCh characterizes the .

work force. For example, beginning with the first position held for at
least six months, the typical member of the labor force without a college
education, to cite one study, holds twelve different jobs during a 46-
year'working life. Only one man in five in this poup can anticipate re-
maining in the same major occupational category for his entire life. 1/
The education and training that is significant for these people would
stress increasing the options available to individuals in a changing so-
ciety rather than primarlly trainind them for a first or a second job.
Occupational education, from this perspective, is important because it
imparts skills and techniques, including communication Skills, and an

Wilensky, Harold L., "Careers, Counselling, and the Curriculum," The
Journal of Human ResOurces, Winter, 1967, p. 32.
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orientation Lc) the world of work. In an increasingly mobile and imper-
sonal society, vocational education also provides the entrance creden-
tials needed to qualify for a job. Possession of the credentials, ac-
cording to a noted European labor market authority, Nils Kellgren, has
come to. mean "placing a label on a person." With this label, "he is in-
vited to the working life and is accepted." 1/ These considerations em-
phasize the special role of vocational education in bridging the gap be-
tween school and work.

Continuation of the recent program priorities in vocational educa-
tion in the coming decade would imply that the system remain an important
source of trained employees in some fields, such as office occupations,
and a lesser source in many of the better-paid white-collar and technical
fields. While the antirdpated increases in enrollment in the coming de-
cade are frequently roughly similar to the expected changes in employ-
ment, the projections indicate imbalances between enrollments in the pro-
grams and job opportunities in closely related fields in such areas as
tlistributive education and the agricultural programs.

Thc relationship between enrollment and employment in the occupa-
tions studied can be expressed in terms 6f the "penetration rate," a ra-
tio showing the enrollment per 100 persons .?.mployed in the occupaLions
related to the different vocational education program areas. The data
for 1970 underscore the marked differences in penetration in individual
areas (see Table 5-1).

1/ Kellgren, Nils, "An rctive Labor Market Policy," Memorandum to the
Secretary of Labor, 1963, p. 61.
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Table 5-1

Enrollment in Vocational Programs Per 100 Persons Employed
in Related Study Occupations, 1970

Enrollment Per 100 Persons
Program Area Employed in 1970

Agriculture 23

Distributive education 3

Health occupations 7

Home economics (gainful) 6

Office occupations 22

Technical occupations 20

Trades and industry 10

All areas 11

Sources: U.S. Office of Education, Trends in Vocational Education Fiscal
Yc-r 1979, Vnr-.tinnal Edur.atinn Tnformnticn, No. 2, 1973; U.S.
Bureau of Labor Statistics, "Matching 1970 Census-Based BLS Na-
tional-State Matrix Occupational Categories to Office of Educa-
tion Instructional Programs," (unpublished), 1974.

An average of eleven persons were enrolled in vocational programs in
1970 for every 100 persons employed in the related occupations. However,

the enrollment ratio was only three in the distributive education pro-
grams, courses often regarded as preparation for employment in the mer-
chandising field, while the rate was twenty-two in the office occupations
programs and twenty-three in the agricultural programs. The penetration
rate was also high in the technical programs, courses which frequently
prepare young persons for employment in various technical specialties,
such as electronics.

Interpretation of the penetration rate data or other enrollment fig-
ures in the federally-supported vocational programs requires qualifica-
tion on several grounds. In many fields, i.e., secrntarial work or com-
puter programming, private institutions are an important source of supply
and their contribution must be taken into account in Lyppraising the en-
rollment data in the public vocational programs. Community colleges pro-

vide vocational instruction in many of the better-paid white-collar and
technical areas without-receiving federal support. The vocational pro-

grams also differ considerably in the extent to which their programs con-



stitutc preparation for employment in specific fields closely related to
the training. According to a recent study of occupational education in
the public post-secondary schools and in private proprietory institu-
tions, only a fifth of the graduates of the accounting programs obtained
jobs as accountants or in related fields. Less than a fourth of the
graduates of the computer programming courses were employed in program-
ming or in closely related areas. Most of the persons receiving training
as dental assistants, secretaries, or cosmetologists, on the other hand,
took positions related to their training. 1/ Moreover, in interpreting
this data, allowance must be made for the,(act that graduates of pro-
grams, such as accounting or computer programming, may obtain employment
in entry level occupations considerably below the skill level for which
they have been trained and, in thic way, obtain the necessary experience
to qualify for employment more closely related to their training at a fu-
ture date.

Another way of assessing priorities in vocational education as they
relate to manpower considerations is to compare the anticipated changes
in enrollments with the projected changes in employment. Consideration
of changes over time is important because shifts in priorities usually--
require the passage of time to become implemented since existing facili-
ties, equipment, and tenured faculty must be direct....:A to new fields. The
anticipated changes in enrollment are evident in the historical informa-
tion,for 1970 and the projections for 1977. The 1977 data are Office of
Education projections. They refer to enrollments in the vocational_pro__
grams related to the occupations considered in the study, about 85 Per-
cent of the total vocational enrollments projected for 1985. The employ-
ment data indicate the actual employment in these occupations in 1970 and
the anticipated.employment in 1985 (see Table 5-2).

1/ Wilms, Wellford W., Public and Proprietory Vocational Training_, Uni-
versity of California at Berkeley, 1974, p. 173 ff.
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Table 5-2

Distribution of Enrollments in Vocational Programs Related to
Occupations Included in Study, 1970 and Projected 1977;

and Distribution of Employment in Study
Occupations, 1970 and Projected 1985

Program Area

Percent Distribution of:
Enrollment Employment

1970 1977 1970 1985

Agriculture 15.8% 9.1% 7.4% 3.4%

Distributive education 6.5 8.7 26.0 27.0

Health occupations a/ 3.1 3.9 4.8 6.3

Home economics (gainful) 2.7 5.9 4.5 4.3

Office occupations 40.8 31.0 19.4 21.7

Technical occupations a/ 2.5 1.8 1.3 2.1

Trades and industry 28.7 39.6 29.3 29.7

Other - - 7.3 6.5

Total 100.0% 100.0% 100.0% 100.0%

a/ The vocational program enrollments listed in the table relate only to
the occupations included in the study.

Sources: See Table 5-1 and U.S. Bureau of Labor Statistics, "Occupation-
by-Industry Matrix Projections," (unpublished), 1974.

Note: Details may not add to totals due to rounding.

The most striking increase in the projections is the growth in en-
rollments in the trades and industry programs. These are courses prepar-
ing persons for employment, largely in private industry, in fields such
as metal working, electrical or electronic trades, or in the building
trades. More rapid growth in enrollments in this program area than in
the employment in related fields suggests a marked increase in the en-
rollment-employment ratio in the coming decade. Enrollments in distribu-
tive education courses preparing young persons for employment in jobs re-
lating to merchandising, although increasing, would still be relatively
less importal:t in the next five or ten years than the job openings in
these fields. The decline in the share of enrollments in the office edu-
cation programs would represent a fall-off to a proportion still greater
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than but, more nearly equal to the projected job openings in the field.

A large and complex imbalance exists between enrollments in the ag-
ricultural programs and the related employment. The percentage of voca-
tional enrollments in the agricultural courses is projected to fall off
significantly between 1970 and 1977, indicating a change in the priority
given to this area. With this relative decline, enrollments in the agri-
cultural programs would be 50,000 larger in 1977 than in 1970. The em-
ployment concept used in the comparison refers directly to the farmre-
lated occupations. Expanding the concept to include the entire agricul-
ture industry would raise the projected employment level by.slightly less
than 20 percent. However, employment in the agriculture industry is ex-
pected to fall from 3,1450 in 1970 to 1,900 in 1985. 1/ Including the
closely related agribusiness occupations would increase the employment
figures further. 2/ However, the expectation that a growing number of
students in the agricultural programs will obtain employment in the agri-
business field selling supplies or repairing equipment,'in the dairy in-
dustry, or distributing farm products, requires teMpering in the.light of
the expected deeline in the share of GNP originating in agriculture in
the coming decade. While output in agriculture will probably continue to
increase slowly, the percentage of the Gross National'Product originating

,in this sector of the economy is projected to decline, according to U.S.
Department of Labor sources, from 3.5 percent of the total in 1970 to 2.1
percent in 1985. 3/ The decline in the relative importance of agricul-
ture in the economy, together with the high rates of productivity growth
in this area, imply that.cmploymnt in fields closely related to agricul-
ture will provide jobs for a.smaller segment of the labor force in the
next decade than in the past one.

1/ Manpower RePort of the President, 1975, p. 203, 314.

2/ For a presentation of the agribusiness occupations see National Com-
mittee on Employment Opportunities and Training Needs in Agribusi-
ness, Employment in Agriculture and Agribusiness Occupations, Eco-
nomic Research Service, U.S. Department of. Agriculture, 1974.

3/ U.S. Department of Labor, Bureau of Labor Statistics, The U.S. Eco-
nomy in 1985, Bulletin 1809, 1974, p. 36..
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The relationship between the expected enrollment changes and job
openings indicates an effort, with some exceptions and Inconsistencies,
to bring-enrollments and job openings more closely into balance in the
coming decade. The program concentrations also suggest a need for giving
consideration to earnings prospects equivalent to that given to job open-
ings in determining program priorities.

The emphasis on earnings in program planning is illustrated by the
penetrati)n rates in 1970 in programs related to the occupations included
in the study with high and low earnings. These data are presented in
Table 5-3. "High" in the comparison refers to occupations in which the
median earnings of full-year workers in 1970 were at least 25 percent
above the corresponding median for all occupations. "Low" refers to oc-
cupations with a 1970 median of at least 25 percent below the national
figure.

vo
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Program

,Table 5-3

Enrollment-Employment Ratios in Programs Related to
Occupations with High and Low Earnings, 1970

Programs Related to High Earnings Fields:

Enrollment Per 100
Persons Employed in

Related Occupations in 1970

Finance and credit 4
General merchandising
Apparel and accessories j 2

Hardware and building materials}
Industrial ma-iketing 1

Personnel, training, and related programs 3

Programs Related to Low Earnings Fields:

Agricultural production 22

Landscaping 9

Practical nursing 16

Nurses assistant 6
Medical assistant 3

Care and guidance of children 8
Clothing management
Dressmaking 8
Home furnishings
Accounting and computing 17

Stenography and secretarial 16

Typing 57
Cosmetology 8
Quantity food preparation 2

All Programs Studied 11

Source: See Table 5-1.

There are more programs related to occupations which yield below-
average earnings than there are programs offering preparation for jobs in
fields with above-average earnings. Enrollments in the low paying fields
are generally a larger proportion of the employment in related occupa-
tions than in the high paying fields. For instance, in the finance and
credit programs offering training leading to employment in financial in-
stitutions, the vocational programs enrolled only four students for every
100 persons employed in these fields. The enrollment ratios were often
several times greater in the programs preparatory to employment in occu-
pations with below-average-earnings. The two highest penetration rates
were in the typing and agricultural r..-oduction programs suggesting that
these programs serve a variety of interests in addition to training for
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the specific occupations directly related to them. The low penetration
rates in the higher-naying, largely white-collar, fields imply a reluc-
tance by the vocational education system in the past to assign a heavy
emphasis to programs whose graduates would frequently compete for jobs
with persons possessing more elaborate educational credentials. However,
the projections of enrollment and employment growth indicate an increase
in enrollment-employment ratios in both well paying and poorly paying
fields. If both the enrollment and the employment projections were to
materialize, much of the shift in enrollments would be from programs re-
lated to occupations with earnings significantly below the overall median
to occupations more closely approximating the national average.

In the rapidly growing occupations, fields largely concerned 1,ith
technological advance and health services, the penetration rates of the
vocational programs are typically high with the exception of some of the
health fields (see Table 2-4). Enrollment ratios are expected to grow in
the fields in which employment is projected to increase by 100 percent or
more during the 1970 to 1985 period. The increases indicate that the
vocational programs are likely to increase their share of the market in
these high growth fields in the coming decade. Aside from the courses
training practical nurses and health aides, two rapidly growing fields
with below-average earnings, the earnings in the high growth fields are
typically greater than the national median.

The federally-supported vocational education programs are concen-
trated in the high schuols but they offer extensive training to persons
beyond the normal high school leaving age. These courses are offered in
post-secondary programs, often in community colleges or technical insti-
tutes, and in special adult programs. High school students made up ap-
croximately half, post-secondary close to a sixth, and adult students a
third of all enrollments in the early 1970's. In terms of enrollments,
accordingly, the vocational programs are involved with large numbers of
persons who are, or could readily be, in the labor force.

The post-secondary and adult programs are concentrated in the
health, technical, and trades and industry program areas. They made up
three-fifths or more of the total enrollment in 1970 in the programs re-
lated to the study occupations in each of these areas. The programs in-
tended for students who have left high school are frequently more closely
geared to specific occupations than are the high school programs. The
better-paying fields which typically require higher levels of education
and occupational preparation are often important in the programs for the
more adult students. It is also apparent that a number of the programs
offered to persons who are no longer in high school lead to careers with
poor earnings and that, in some instances, the high school programs pro-
vide training for careers in the better,paying fields.

The concentration of the different program levels in areas related
to high and low paying occupations is illustrated in Table 5-4. As in
Table 5-3, high paying refers to occupations in which full-year workers
earned at least 25 percent more than the national m.:dian in 1970 while
the low paying fields paid these persons at least 25 percent less.
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Table 5-4

Distribution of Enrollments by Program Level in Vocational Progrums
Related to Occupations With High and Low Earnings in 1970

Program Percent Distribution of Enrollments

Programs Related to High
Earnings Fields:

Finance and credit
General merchandising

Secondary Post-Secondlaa Adult Total

20.7% 7.2% 72.1% 100.0%

Apparel and accessories 53.5 15.2 31.2 100.0
Hardware and building
materials

Industrial marketing 29.4 19.5 51.1 100.0
Personnel, training, and

related programs 16.5 32.1 51.4 100.0

Programs Related to Low
Earnings Fields:

Agricultural production 57.8 0.9 41.2 100.0
Landscaping 73.8 9.5 16.7 100.0
Practical nirsing 8.7 70.6 20.7 100.0
Nurses assiEtant 30.7 18.2 51.1 100.0
Medical assistant 12.0 58.5 29.5 100.0
Care and guidance of

children 37.0 37.9 25.1 100.0
Clothing management
Dressmaking 33.6 9.9 56.5 100.0
Home furnishings
Accounting and computing 60.9 21.4 17.7 100.0
Stenography and secretarial 62.5 16.5 21.0 100.0
Typing 72.4 4.5 23.1 100.0
Cosmetology 66.5 23.6 9.9 100.0
Quantity food preparation 50.8 15.9 33.3 100.0

All Programs Related to.
Study Occupations 52.2 14.9 32.9 100.0

Source: U.S. Office of Education, Enrollment in Vocational Education Oc-
cupational Programs, Vocational Education Information, No. II,
1971.
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Post-secondary and adult programs accounted for two-thirds or more
of the enrollment in.three,of the four high paying fields listed in the
table. They also made up two-thirds or more of the enrollment in ft,ur of
the low paying occupations. The high school programs were less yell rep-
resented in the high paying areas. But they also constituted two-thirds .

or more of the enrollment in only three of the fields with low eainings.
Two tendencies stand out in the distribution of enrollments Ly edix:a-
tional level in Table 5-4. One is the greater representation nC the
post-high school programs in the better paid fields. The othez is the
substantial representation of both the high school and the post-high
school enrollments in the poorly paid fields. Educational level, accord-
ingly, is a poor discriminator of the earnings prospects Lssociated with
the different program levels.

IV.

The responses of the vocational education system to changes in the
larger society are illustrated by the participation of women and non-
whites in the vocational programs. In both instances, social changes
have generated pressures to increase the enrollment of students from
these groups and to upgrade the occupational preparation available to
them as a means for overcoming their disadvantaged status in the labor
market.

Women and nonwhites make up two of the most rapidly growing segments
of the labor force. Women are expected to constitute over two-fifths of
the growth in the civilian labor force between 1970 and 1985, and non-
whites close to one-fifth. 1/ The weight of the numbers involved, as
well as the social and equity issues, suggest that decisions as to future
directions in dealing with students from the two groups will have an im-
portant bearing on the role of vocational education as a change agent in
implementing the nation's commitment to equal opportunity goals.

Data on enrollments by race are unavailable for individual voca-
tional programs. Office of Education reports indicate that blacks, Amer-
ican Indians, and Orientsls accounted for a sixth of the overall voca-
tional enrollments in 1972. A survey in the late 1960's reported that in
their sample, the same proportion of black males as white males, 16 per-
cent, had taken a high school concentration in the vocational program. 2/

1/ Manpower Report of the President, 1975, pp. 206, 207, 312, 313.

2/ Career Thresholds: A Longitudinal Study of the Educational and-Labor_-
Market Experience of Male Youth, Vol. 3 (1968 data), Bureau of the
Census and Center for Human Resources Research, Ohio State University.
Published as Manpower Research Monograph No. 6, Department of Labor,
1971.
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These data indicate that nonwhites are sub:-..tantially represented in voca-
tional programs. In the absence of more detailed information, the impli-
cations.of the global figures on nonwhite participation are obscure. In-
creasing nonwhite enrollment in programs to enhance their work skills and
earning capacity has received widespread support. Some blacks and others
have dissented from this approach on the grounds that emphasis on voca-
tional education as possessing a special significance for them has repre-
sented an effort "to increase the individual's labor value...within the
ccntext of second class citizenship." 1/

11,?.cent court decisions sp'lling out the applicability of equal em-
ployment legislation to won. imply that concern with expanding occupa-
tional choices for member3 c:isadvantaged groups will become a more im-
portant issue in the next ac than in the past one. 2/ The distribu-
tion of the vocational.e:rollmints for women in 1970 and in the Office of
Education projections for 1977 is summarized in Table 5-5. The table
.deals with enrollments in all programs since data dealing only with the
programs related to the occ1:7;ations considered in the study is unavail-
able.

Grubb, 14.n., and Lazerson, M., "Vocational Education in American
Schooling: Historical Perspectives," in Inequality in Education,
Center for Law and Education, Harvard University, March, 1974, p. 6.

Ey For a discussion of Ihese changes see Shaeffer, Ruth G., NondisCrim-
ination in Employment, 1973-1975, The Conference Board, 1976.



Table 5-5

Distribution of Femal'! Enrollments in Major Vocational
Program Areas, 1970 and Projected 1977

a/
Percent Distribution
of Female Enrollments

Program
. 1970 1977

Agriculture 0.8% 1.9%

Distributive education 12.1 11.5

Health occupations 7.8 12.7

Office occupations 68.8 59.1

Technical occupations 1.3 1.2

Trades and industry 9.2 13.6

Total 100.0% 100.0%

a/ Home economics (gainful) has been omitted from this list because of
the unavailability of detailed projections of enrollment by gex in
1977. In 1970 an estimated 5 9 percent of the female vocational en-
rollments were in gainful home economics programs related to the oc-
cupations considered in the study.

Source: U.S. Office of Education, Trends in Vocational Edunation Fiscal
Year 1972, Vocational Education Information, No. II, 1973, and
unpublished U.S. Office of Education data on enrollments by sex.

The information in the table shows that Planning in vocational edu-
cation is concerned with increasing the occupational choices open to
women in the next five or ten years. More women would be participating
in trade and industry programs in 1977 than in 1970, and fever would be
enrolled in office occupation courses. These changes would take place in
a setting in which the vocational enrollments in the past had been heav-
ily concentrated in programs preparing women for jcus in the traditional
female occupations. The preponderant concentration for women.has been in
programs preparing them for employment in clerical jobs. While the en-
rollment prOections for women indicate an intention to give a lesser
priority to this area, over half of the women in vocational programs in-
tended as preparation for gainful employment in 1977 would still be en-
rolled in this one area.

Encouraging women to prepare for employment in fields which have
historically been regarded as "women's jobs" eases the problem of place-
ment for women in the vocational. programs after they have left school.
Since the traditionally female occupations provide earnings below the
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economy-wide median, preparation for employment in these fields typically
prepares persons for jobs in the less-well paid areas. For example,
based on the 1970 enrollment information in programs related to the study
occupations, about 55 percent of all female vocational students were in
programs offering training for employment in occupations in which the me-
dian earnings for full-year workers were less than three-fourths of the
national figurrt. By comparison, about 25 percent of the males were en-
rolled in programs related to these more poorly paid fields. Contribut-
ing a large supply of new entrants to these jobs each year facilitates
the continuation of the low earnings characterizing them. For a large
majority of women, high school is the time that formal careel planning
and training take place. These plans, and the related oe,upational prep-
aration, have frequently been oriented to preparing women for r. short pe-
riod of employment in anticipation of an extended or permanent withdrawal
from the labor market. This emphasis helps to explain the importance at-
tached to training leading to clerical jobs. The problem with the short-
term career planning and the occupational preparation geared to it is the
built-in tendency to overlook the far-reaching changes that have been
taking place in female participation in the labor force. These changes
are described by the data on female labor force participation in
Table 5-6.

Table 5-6

Labor Force Participation by Women, 1960, 1973, and Projected 1985

Percentage of Women Age
16 and Over in Labor Force

Age Group 1960 1973 Projected 1985

All ages 31,8 44.7 46.0

20 - 24 46.2 61.1 65.0

25 - 34 36.0 50.1 51.0

35 - 44 43.5 53.3 54.5

Source: Manpower Report of the President, 1975, p. 57.

The most important change in labor force participation since 1960
has been an upsurge in the proportion of young women, and especially
women in the typical child rearing ages. For example, by 1973 over half
of all women in the 20 to 44 year age group were either at vork or look-
ing for a job. By the early 1970's, mothers with school age children
were about as likely to be in the labor force as were unmarried young
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women in the 1950's. 1/ In addition, later age at marriage and the
'greater frequency of divorce have made for a larger number of unmarried
women who work. For those who leave because of child rearing responsi-
bilities, many seek to return to work soon after their children are born
or after they arz, off to kindergarten, hursery school, or the first grade.
Rd-entry into jobs held before is sometimes impossible, and often offers
few long-term career prospects. For women who do not withdraw from the
labor force because of family responsibilities, jobs entered into on the
basis of short-term planning horizons frequently lead to dead ends.
These prob1ep9Ls are underscored bY. a recent survey of women in the 30 to
.44 year age group. The survey reported that with the passage of time
more of these women had retrogressed in their careers than had progressed.
In other words, they were occupying a lesser job category at the time of
the survey than the first job held for six months after leaving school. 2/

"Women's need for a wider range of occupational choices," according
to the 1975 Manpower Report of the President,. "remains acute." 3/ A com-
parable need is present for blacks and for members of other disadvantaged
groups. The scope of the problem points to a need for retraining and up-
grading programs for adults to prepare them for employment in new careers.
It also indicates the desirability of guidance programs which expand oc-
cupational aspirations, to second-career counselling, and to continued
greater shifts in the distribution of enrollments in the vocational pro-
grams. The transition from school to work has dominated much of the
planning in vocational education and manpower programs. Allowing for the
importance of this transition, it is only one turning point which is sig-
nificant for women or other persons with a disadvantaged labor market
status. For women who leave the labor force and then seek to return, the
transition back into employment can pose equally difficult problems. For
many who are already employed, the transition from a job with few pros-
pects to a more promising career can represent a major problem. The vo-
cational education systems have not created the underlying problems which
lend weight to these transitions, nor are they likely, by themselves, to
provide the remedy. More essentially, they have tended to take the occu-
pational choices of the recent past as given and accommodated to them.
Programs more heavily oriented toward the needs of women and nonwhites
can facilitate enrollment Growth in a period of declining school age pop-
ulation and contribute significantly to achieving equal employment goals
in the coming decade.

1/ Manpower Report of the President, 1975, p. 57.

2/ U.S. Department of Labor Manpower Administration, Dual Careers, Man-_
power Research Monop;raph, No. 21, 1970, Vol. 1.

3/ Manpower Report of the President, 1975, p. 71.
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V.

A series of pressures influence the priorities in vocational educa-
tion that affect the occupations trained for.and influence who enrolls in
the program. One is the interest of employers in obtaining a work force
possessing the skills needed for their operations, or equipped with the
basic knowledge to acquire specific skills with minimum training costs
after they have been hired. A second are the pressures for change in na-
tional legislation assigning a high priority to meeting the economy's an-
ticipated manpower needs and expanding services for the disadvantaged and
and the handicapped. These are frequently reinforced by social pressures
affecting legislation, national policy, and public opinion. A third are
the influences tending toward a maintenance of the existing priorities
arising out of the presence of already established programs representing
substantial investments in facilities and equipment and with a tenured
faculty. In addition, student interests in the education and avoca-
tional, as well as the career, aspects of vocational education are often
important in program plannins.

Each of these influences carries with it a program orientation which
sometimes overlaps and sometimes differs from the orientation implied by
other pressures. Emphasis on serving the manpower needs of industry
leads to an emphasis on training skilled workers and technicians in the
school programs. Considerations of efficiency in this kind of training
would .frequently encourage an investment in resources for educating the
more capable with a.lesser emphasis on the disadvantaged and the .handi-
capped. The social goals of seryjng the disadvantaged stress the impor-
tance of enrolling more persons who arc frequently hard to reach and
teach, and who typically possess limited educational and occupational as-
pirations. The aim of placing a larger number of persons from.disadvan-
taged backgrounds' in jobs is more readily realized in occupations involv-
ing lesser skills for whin there are many openings than in highly
skilled positions with few openings and lengthy preparations. The pres-
ence of an existing faculty and facilities, or sfudent interest, may en-
courage the continued existence of programs in areas which lead to few
jobs.

Whatever accommodations are arrived at in reconciling differences in
objeetives, the choices of occupations to train for will loom heavily in
program planning in vocational education in the next decade. In terms of
the specific occupations considered in the study, a number stand out as
offering sufficient potential for priority consideration in the high
school and post-high school programs to warrant separate mention. They
are fields in which the median earnings of full-year workers are expected
to amount to 75 percent or more of the economy-wide median by 1985, or to
nearly $11,500 or more in that year. .In addition, they are large enough
to account individually for an annual average of 10,000 or more job open-
ings in the 1970 to 1985 period. Their educational level is expected to
be similar to that of the vocational students since half or more of the
work force in each occupation is projected to have completed between 12
and 15 years of .schooling. The anticipated job openings and the repre-
sentation of women and nonwhites in the 35 occupations meeting these con-
ditions in the mid-1980's are described in Table 5.-7.



Table 5-7

Projected Annual Average Job Openings, 1970 to 1985; and
Representation of Women and Nonwhites in 1970, Selected Study Occupations

Occupation

Annual Average
Job Openings,

1970-1985

Proportion of Women
and Nonwhites in
Occupational Work

Force in 1970
WoMen Nonwhites,

Drafters
Electrical and electronic
.engineering technicians

Engineering and science
technicians, n.e.c.

Personnel and labor relations
workers

Registered nurses

17,000

13,300

29,700

29,100
70,300

8%

6

18

31

97

4%

5

5

6

9

Buyers, wholesale, and retail
trade 11,800 29 2

Managers and administrators, n.e.c. 247,500 12 - 3

Managers and superintendents,
building 13,000 41 6

Restaurant, cafeteria, and bar
managers 22,300 34 3

Sales managers and department
heads, retail trade 18,900 24 7

Real estate agents and brokers 26,900 32 2

Sales representatives, manufacturing 16,800 8 2

Sales representatives, wholesale 31,200 6 2

Sales workers, retail trade 21,400 13 3

Computer and peripheral equipment
operators 14,400 29 9

Miscellaneous clerical workers 50200 64 9

Payroll and timekeeping clerks 14,300 69 6

Shipping and receiving clerks 15,100 14 13
Statistical clerks 22,200 64 8

Stock clerks and storekeepers 27,300 22 11

Air conditioning, heating and
refrigeration mechanics 12,200 1 5

Auto mechanics 29,000 1 8

Carpenters 40,100 1 6

Electricians 23,100 2 14

Foremen 51,800 8 5

Heavy equipment mechanics,
including diesel 31,100 .24 5

Machinists 15,200 3 6

Plumbers and pipefitters 18,300 1 6

112
5-17



Table 5-7

Occupation

(Continued)

Annual Average
Job Openings,

1970-1985

Proportionoof Women'
and Nonwhites in
Occupational Work
Force in 1970"

Wbmen Nonwhites

Bus drivers 13,800 .28% 15%
Checkers, examiners, and inspectors,
iaanufacturing 35,300 48 8

Cutting operatives, n.e.c. 11,400 26 3
Delivery and route workers 27,100 3 11
Welders and flame cutters 26,000 6 10

Firefighters 11,700 1 3

Police and detectives 19,300 it 7

Sources: U.S. Bureau of the Census, 1970 Census of Population, Occupa-.
tional Characteristics, and Conference Board projections.

All told, the thirty-five occupations listed are expected to gener-
ate an average of over a million job openings a year in the 1970 to 1985
period. Where, and to what extent, they offer realistic prospects for an
expansion of vocational training efforts will vary from one locality to
another. A priority for training programs oriented toward these occupa-
tions would foster a shift in vocational education toward a greater em-
phasis on the more skilled white-collar, craft, and service fields.
Most, but not all, are fields in which women and nonwhites are already
present in modest or sizeable numbers. The major exceptions are in
skilled crafts for women and specialized sales and managerial fields for

4 nonwhites. Programs geared toward the occupations cited, therefore, can
both Contribute to meeting anticipated manpower needs and expand career
prospects for persons from disadvantaged or other.backgrounds.

In the light of the multiplicity of objectives influencing voca-
tional enrollments, it is reasonable to expect that the relationship be-
tween vocational enrollments and the economy's manpower requirements will
often be a loose one. But, since the availability of workers with the
skills in demand is one of the underlying factors affecting the magnitude
and direction of economic change, vocational education has a role in fa-
cilitating economic growth. In turn, the primary gainers from a dynamic
economy are likely to be persons from disadvantaged and low-income back-
grounds for whom barriers become less formidable in an expanding economy.
These considerations suggest that manpower implications, such as those
treated in this report, will continue to provide a critical dimension in
planning vocational programs reflecting the needs of students and the
goals of society.
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THE NATIONAL PROJECTIONS
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I.

Introduction

This appendix is concerned with the data and data sources, projec-
tion techniques,.and benchmark checks utilized in the development of the
projections analyzed in the study. The study represents an effort to
project a series of occupational characteristics including the educa-
tional, racial, and sexual composition of.the occupational work force and
their earnings. While there are many projections of job openings, no
other projections are currently available for these characteristics for
large numbers of detailed occupations.

Two alternative approaches to occupational projections are generally
available. The first is to use a mathematical model of each occupation
in which the characteristics considered are stratified by age,.sex and
race, and education cohorts, and these cohorts are projected. While this

--approach clarifies the assumptions and interactions involved, interoccu-
pational mobility over time, shifts in trends, and informed judgement be-
come difficult to incorporate into the framework. The Bureau of Labor
Statistics recently stated, "There is no reliable method to effectively
project occupational age distribution...(because of)...inSufficient data
on occupational mobility." 2/

The approach taken in this study was to use recent historical data,
especially Census data and judgements concerning the impact of current
developments as a basis for projecting the proportion of women, nonwhites,
college graduates, etc., in each occupation. Special attention was given
to trends indicated by a comparison of the 1960 and 1970 Census findings,
especially where these could be confirmed by more recent information.
While the specific findings presented have been derived by a series of
projection techniques, they are consi.stent with the model of.the.economy
used as the basis for the Department of Labor's manpower projecti6ns. At

each step in the process, the data was examined for their "reasonableness."
Data from the Current Population Survey was used to help identify "turning
points" in the trend for sex and race (data on educational attainment is
not available by detailed occupation from the CPS) or to provide an addi-
tional point in time, 1973, beyond the Decennial Census.

The technique used in the projections was that of examining the per-
centage point rather than the percent'change in the characteristic. This

has a considerable "tapering effect" on the projections. For example,

the proportion of bank officials and financial managers who were women
went from 8.7 percent to 17.4 percent frcm 1960 to 1970, an increase of
8.7 percentage points. Projectjng this change to 1280 would give a 26.1

percent figure for women. An alternative projection method would be to
look at the percent change in a variable over time. In'the example above

1/ U.S. Department of Labor, Bureau of Labor Statistics, TomOrrow's
Man ower Net-ds, Supplement No. h, 1974; p. 6.



there has been a 100 percent increase in the proportion of women bank of-
ficials. This trend continued to 1980 would yield a 34.8 percent figure.
Such geometric projections tend to magnify large changes as they are car-
ried forward into the future and often provide results which appear un-
realistic.

The benchmark check for the projections of sex, race, and educational
attainment was to compare the estimates for the study occupations with
independent projections of the labor force by these characteristics pro-
posed by the Bureau of Labor Statistics. The procedure used here was to
sum employment in the study occupations for a characteristic, i.e., num-
ber of persons completing less than 12 years of education, in 1960 and
1970 and subtract this total from the BLS total for all occupations to
yield a "residual" group. This "residual" group was then projected to
1980 and 1985 (as a group) using the same technique as for an individual
occupation. The residual and study occupations were then totaled for the
projected years and compared with the BLS labor force projections for the
same characteristic. An error of not more than 10 percent was set as a
criterion of reasonableness for the aggregates. The differential in most
instances was considerably less than 10 percent.

The technique used in projecting earnings was to relate changes in
constant dollar earnings in the individual occupations to changes in pro-
ductivity. Median earnings for persons who worked 50-52 weeks in each of
the census years was taken as the earnings base. The productivity mea-
sure used was constant dollar Gross Product Originating (GPO) per em-

ployee by industry. The technique used in making these projections and
the criteria for selecting the occupations considered in the study are
discussed in greater detail later in this appendix.

The Economic Framework for the Study

In order to interpret the results of a study of occupational charac-
teristics, it is necessary to have a basic economic and social framework
behind the projections. Such a framework not only allows the analyst to
better understand the results, but provides .indications of how alterna-
tive assumptions about the economic environment might affect the projec-
tions. In addition, the aggregates in the framework can serve as bench-
marks for assessing the consistency and reasonableness of the occupa-
tional projections.

The overall economic and demographic framework for the study is that
published by the Bureau of Labor Statistics in 1974. 1/ This model as-

lj U.S. Department of Labor, Bureau of Labor Statistics, The U.S.
Economy in 1985, Bulletin 1809, 197h.
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sumes an average annual GNP growth rate of 4.2 percent during the 1970-85
period, a return to full employment by 1980, i.e., an unemploymeht r'
of 4 percent, total civilian labor force growth of 1.7 percent per,year,

and annual productivity growth measured in terms of GNP per worker of 2.5
percent between 1970 and 1985.

One of the limiting factors to growth in the 1980's will be a de-
:

cline in the number of young workers in the 14 to 24 age group, a decline
of 3.3 million between 1980 and 1985. This is a result of declining birth
rates during the 1960's. The decline in the number of young people is
offset by an expected increase in the labor force participation of women
and nonwhites over the coming decade. The major indicators summarizing
the economic framework are shown in Appendix C, Table C-1.

Changes in these economic assumptions would affect the projections
in several ways. If the 4.2 percent GNP growth rate were not attained,
the prospects for providing jobs to an expanding labor force would de-
crease. For instance, if the rate of unemployment was 6 percent instead ,

of 4 percent", there would be close to two million fewer persons at work.
Women,and nonwhites could be expected to have substantially higher unem-
ployment rates in this event, and it would be more difficult for them to
penetrate into new fields. The anticipated productivity growth and earn-
ings levels would also probably be lower if the assured GNP growth rate
were not attained.

Unforeseen shifts in industrial composition often reflecting changes
in national priorities can also influence the demand for workers in vari-
ous occupations and skill levels. A high priority assigned to energy re-
search, development and production would require a different mix of man-
power than a high priority for, say, improving health care through na-
tional health insurance. The BLS is currently preparing projections
based on alternative assumptions regarding unemployment and energy use in
order to more fully assess the economic and manpower impact of such
changes.

Selecting the Occupations for Study

The study is concerned with the occupations which are either related
to major vocational progress or are regarded as offering good prospects
for future vocational programs. Occupations which are of a professional
nature and generally require a four year college degree or more were ex-
cluded as outside the sphere of the vocational education system. Engin-
eers, teachers, and physicians are examples. At the other end of the
scale, occupations which require little or no formal training and for
which the majority of worxers have less than a high schnol edilentinn were
also omi.,ted. _Unskilled fields, such as janitors, maids, and ushers are
illustrations.

This discussion suggests the need for a selection process for deter-
mining which occupations are within the scope of the vocational system.
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One of the selection criteria was that all occupations related to
"major" vocational programs be inäluded in the study. A proiected en-
rollment level of 35,000 by )977, according to U.S. Office of Education
estimates, was used as the cut-off level of a "major" program. This re-
sulted in the selection of about 50 vocational programs which are ex-
pected to account for over 80 percent of public vocational enrollments by
1977. These programs were related to 100 Census occupational titles.
'Nonprofessional occupations which did not meet the enrollment criterion
were included if they appeared to be prospective candidates for voca-
tional programs. These other occupations were selected on the basis of

- the'eurrent educational attainment of the workers in the occupation;
their earnings level; and the projected number of job openings. Occupa-
tions not related to major vocational programs were included in the study
if: a) at least one-third of the work force in the occupation-in 1970
had between 12 and 15 years of schooling; and b) the median earnings of
full-year workers in 1970 were at least three-fourths of the national
median for all occupations; and c) an annual average of at least 10,000
job openings were expected in the occupation between 1970 and 1985. All
three of these criteria had to be met for inclusio' of occupations which
did not meet the enrollment criterion:

The educational criterion implies that the current and future educa-
tional make-up of the occupation would be similar to that of the voca-
tional graduates. The earnings cut-off suggests that the occupation
should provide a reasonable prospect for decent earnings. The job open-
ings standard assures that the number of jobs in the occupatio over the
next decade would be substantial enough to warrant attention by voca-
tional educators. Twenty-three additional occupational titles were se-
lected on the basis of meeting all three of these criteria.

Several vocational programs or census occupations were excluded al-
though they met the standards discussed. These were programs or occupa-
tions which generally correspond to the "all other programs" designation
in a vocational field or the "not elsewhere classified" occupations in a
census group. In these cases, it is impossible to relate the vocational
program to a specific occupation or family of related occupations, or the
occupation to a particular progrom. All told, the 123 occupations re-
maining after the exclusions acc.ounted for 55 percent of total civilian
employment in 1970.

Data and Data Sources

The basic data for the study relates to thP ,lharacteristics of occu-
pations and the people employed in them. Data on vocational enrollments
and coml_letions in programs relatr:d to the occupations also figure in the
study. The data used comes primarily from sources in 'he Bureau of Labor
Statisti,::s, the Bureau of the Census, and the U.S. Office of Education. ,

Both published and unpublished materials were obtained from the agencies,
including special counts from the one percent Public Use Samples from
both the 1960 and 1970 Decennial Census.
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Table A-1 identifies all of the various sources used for each dat
element and the'information obtained. The Decennial Census provides his-
torical data on the occupations and their characteristics. More recent
data is available on an annual basis on the distribution of employment by
race and sex from the Current Population Survey, but this information was
often of limited value for individual occupations because of the small
sample size. Projections of the educational attainment, race and sex
make-up of the aggregate labor force are available from Bureau of Labor
Statistics published sources along with productivity data required to
make earnings projections for the occupations.

Published data is generally sufficient for most of the occupational
characteristics information. Special tabulations from the 1970 Census
were required to identify race and educational attainment by occupation
for the under 35 year old group.. A special tabulation from the 1960
Census was required to identify educational attainment for that year by
detailed occupation. The published and unpublished data sources are sum-
marized in Table A-1.
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Comparability of Occupational Data from Various_ffouXces

As can be seen from the discussion of data and data sources, many
sources were, used to obtain the various types of occupational information
needed for the Audy. It is, therefore, important to sliow where there is
consistency among the sources and where adjustments were made to aid in
maintaining consistency. Some data sources arc deemed "more reliable"
than others. Other series may have certain years or pieces missing. A
final area of difficulty arises in moving from occupations and employment
data to the vocational program data related to the occupations.

The Decennial Census provides the bulk of the occupational cnarac-
teristics detaa required for the study. However, there axe problems of
comparability between the Census definitions for different years. The
1960 Census contained information on some 250 occupational titles, while
in 1970 this number was expanded to almost,450. The new titles sometimes
come from the "splitting-off" of an occupation into several occupations.
or example, the occupation "linemen and servicemen, telegraph, telephone,
and power" in 1960 became three occupation in 1970--"telephone installers
and repairers,"."electric power line and cable workers," and "telephone
line and splicing workers." New titles also come about by breaking out
occupations from the "not elsewhere classified," n.e.c., designations.
"Computer programmers," for example, were not identified separately in
1960) 1Llt were included with "professional, technical, and kindred work-
ers, :7..c.;" just as "precision machine operators," such as "drill
press," "lathe and milling," and "punch and stamping press" were included
in the "operatives and kindred wOrkers, n.e.c.," designation in.1960.

"Cross-matching" of occupational titles betwen different Censuses
is possible because a special retabulation of the 1960 Census according .

to 1970 occupational titles and definitions was undertaken by the Census
Bureau. 1/ This retabulation was done by sex so that complete compara-
bility exists for thiS characteristic: For the other characteristi2s
(race, education, and earnings) about two-thirds of the occupations
studied (covering about 80 percent of employment) have directly compa-
rable data for both years from the Census. For the other occupations,
procedures were developed for making the projections adapted to the dat,a
requirements in each instance.

Data from the Current Population Survey (CPS), the monthly household
survey conducted for the Bureau of Labor Statistics, proved to be of lim-
ited value in this study. While the occupational definitions used in the
us are the same as for the Census, the small sample size often causes
inconsistent changes in the proportion of women and nonwhites in indivi7
dual ocCupations. For example, the proportion of practical nurses who

10.164,

1/ U.S. Department of Commerce, Bureau of the Census, 1970 Occupation
and Industry Classification Systems in Terms of Their 1960 Occupation'
and Industry Elements, Technical Paper, No. 26, 1972.
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were nonwhite jumped from 20 percent in 1962 to 27 percent by 1965, re-
turned to 23 percent in the 1968 CPS, and was 25 in 1970 and 214 in 1973.
The CPS data was consulted in particular instances where more information
than the Decennial Census could provide was desirable. For example, if
the 1960-70 change in the proportion of women was substantial, the CPS
data was consulted for confirmation and any indication of change in that
trend when comparing the 1960-65 period with the 1965-70, or the 1970-73
periods. Also, for those occupations which did not appear in the 1960
Census, the CPS 1,as consulted as it provided an additional point of ref-
erence, 1973, for the occupations. The CPS does not provide comprehen-
sive earnings and educational attainment data by detailed occupations,
and, therefore, was not consulted for these indicators.

The BLS national Occupation by Industry Matrix provides current and
projected employment-by-occupation data, and this source is widely used
in manpower planning. BLS uses the same occupaLional titles and defini-
tions as Census and relies heavil.; on the Census data by occupation and
industry. The BLS, however, incorporates special studies and surveys,
information from professional associations, and the CPS data int-) the
Matrix to obtain the "best estimate" of occupational employment. Because

the BLS Matrix was used as the basis for the long-run employment projec-
tions, baseline demographic data from the Decennial Census must be ad-.
justed to the BLS control totals for consistency. That is, the estimated
number employed in an occupation in the 1970 Census may be slightly dif-
ferent than the corresponding figure in the BLS Matrix because other
sources of data were used or because of other adjustments made by BLS.
The demographic characteristics data for the occupation taken from the
Census must, therefore, be scaled up or down to match the BLS Matrix
total.

A critical link for this study is the one relating the occupational
indicators derived from a Census-BLS Matrix base to the vocational pro-
grams which prepare individuals for employment. .This link has been made
by the BLS and has been used in this study. 1/ Any linkage between
training and employment is likely to be imperfect. Some Office of Educa-
tion vocational program titles are related to what appear to be quite
different occupations. For instance, the occupations listed as related
to the advertising services program include economists and decorators and

window dressers. Another difficulty is that an occupation may be related

to a number of different programs. For example, radio and T.V. mechanics
and repairers are trained in the electronic technology program, as _al

as in the trades and industry area.

A final area of difficulty in the linkage is that the Office, o2 Edu-
cation data on-enrollments is not always on the same level of detail as

the BLS matching occupations. Where necessary, occupations and programs

have been combined to fit the available data.

U.S. Department of Labor, Bureau of Labor Statistics, "Matching 1970
Census Based BLS Naftonal-State Matrix Occupational Categories to Of-
fice of Education Instruction Programs," unpublished memo, May 31, 19'
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Projection Techniques

Job Openings:

Job openings in this report refer to.average annual job openings in
the 1970 to 1985 period. There are two components in the average annual
job openings--employment growth and attrition. An average annual concept
is used because it would be misleading and probably inaccurate to esti-
mate job openings in a single year given the fluctuations in the business
cycle. The employment data which provide the point of departure for the
job openings projections are the BLS estimates for the same year and no
independent projections of employment by occupation have been undertaken.

Along with projections of occupational employment, the BLS has pub-
lished rates of "separation" from the labor force for each occLpation for
1970 and projected 1985. 11 These rates include separations due to
deaths and retirements for men; deaths, retirements, marriage, childbear-

,

ing, and "other" reasons for women. The rates are "age specific" with
the rates for each age applied to the age distribution in the occupation
in 1970 as reported in the Decennial Census.to obtain an overall rate for
the occupation. This figure is used to derive the attrition component in

the job oPenings figure.

These figures may be regarded as minimal figures for job openini;s
because many of the elements of "turnover" are not included. This would

include voluntary separations or "quits" as well as involuntary separa-

tions or layoffs. Job openings created by promotion are also not in-
cluded. Job openings in the apprentice occupations may be understated
because they do not include replacement of those persons who "graduate"

to journeyman status.

Perhaps the greatest difficulty with the separation rate concept is
that it treats, say, a 55 year old male coal miner and a 55 year old male
teacher alike in estimating the chances of death or retirement. That is,

the separation rates are derived from average working life statistics by
age and sex and these rates are assumed to be the same for different oc-

cupations. They do not take into account the "hazardousness" of a job or
the retirement practices in a particular Lidustry. However, most occupa-
tions and industries do not pose unique disparities in separation rates,
and research has indicated that.the labor force-wide separation rates are

generally reliable. 2/

1/ See Table A-1, data-source lc.

2/ U.S. Department of ;bor, Bureau of Labor Statistics, Tomorrow's Man-
power Needs, Volume 1, Bulletin No. 1606, 1969; p.
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Sex and Race:

The projections presented of the sex and race employment distribu-
tion by occuation are essentially "surprise free" in that they are sub-
stantially influenced by recent trends. Underlying any trend is a series
of often complex and conflicting forces. Why does the proportion of
women in an occupation increase or decrease? Why are nonwhites increas-
ing their representation more rapidly'in some occupations than in others?

For instance, is employment for women bus drivers growing more rapid-
ly than for men because of the large demand for school bus drivers who are
typically part-time and paid ls than other bus drivers and, accordingly,
make this position unattractive to adult men? Are nonwhites making in-
roads into the health occupations because these occupations are growing
rapidly and, therefore, must take all qualified applicants to avert man-
power bottlenecks, or have the low wages deterred white jobLseekers who
feel they can earn more in a different career? The underlying explana-
tions cannot be projected, and the projections, unless otherwise stated,
assume that the institutional or other factors which have caused. a par-
ticular pattern of., change in the past fifteen years will continue.

The projection technique was bo start with a straight line trend ex-
trapolation of the percentage point change in employment based on the
1960 and 1970 Census. Stock and bond sales agents serve as an example of
a projection which remained a straight line projection. The proportion
of women increased from 6.0 percent to 8.6 percent from 1960 to 1970 and
is projected to increase to 11.2 percent by 1980 (see Appendix C.
Table C-8).

Many factors were then considered in arriving at a final projection.
Was the proportion of nonwhites increasing especially rapidly when over-
all employment in the occupation grew rapidly? If so, is the occupation

expected to continue to grow rapidly? If its rate of growth is expected
to taper off according to the BLS projections, should the rate of pene-
tration of nonwhites also diminish? Job and die setters serves as such

an instance. The representation of nonwhites in this occupation in-
creased from 2.3 to 5.1 percent from 1960 to 1970. Total employment grew

by 60 percent during the same period. A straight line projection would
place the proportion of nonwhites at almost 9 percent in 1980. However,
total employment growth is expected to increase by only 35 percent during
the 1970 to 1980 period or by less than two-thirds of the historical rate.
The proportion of nonwhites was, therefore, adjusted downward to 7.2 per-
cent in 1980.

There are alternative approaches to the procedures outlined above.
The method commonly used to project labor force or population aggregates
is to divide the population into age, race, and sex cohorts, and "age"
the population over time. There are numerous technical problems associ-
ated with this approach when it is used for individual occupations. This

procedure assumes a "closed" population for each occupation, where older
workers die or retire and younur workers enter to replace them or to
take new positions as the occupation grows in size. In reality, there is

a constant "flow" among bccupations. A 35 year old machinist may be a
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foreman by age h5 and no longer be counted in the machinist occupation.
A 25 year old grinding machine operator may be promoted to take his paace.
For these reasons, this technique is seldom used for individual occupa-
tional projections.

Special projections were prepared for the 16 to 34 year old popula-
tion in each occupation. Since this younger age group supplies the bulk
of the new entrants into the labor force it should, therefore, provide a
significant indication of future developments in changes in the represen-
tation of women and nonwhites in different occupations. The procedure
utilized in projecting the under 35 age group was to relate the change in
this group to movements in the "all ages group" over time. The steps in
preparing these projections are described in Table A-2.

Initially, the historical relationship between the 16 to 34 compo-
nent and all ages for the occupation was computed (step 2, Table A-2).
This relationship was extended to 1980 and 1985 on a straight line basis
(step 3). This ratio was applied to the projected proportion of whites
and nonwhites (or men and women) to derive an initial distribution by
race (or sex) for the 16 to 34 year old group (step 4). The distribution
was then "scaled" to equal 100 percent (step 5).

Using this procedure, it was found that there were few changes in
the relationship between the all-ages group and the younger-age group
during the 1960 to 1970 period. The under 35 group did generally have a
greater representation of nonwhites and women, however, suggesting pro-
gress toward more nearly equal representation in recent years. However,

this comparison is limited since'the "all ages" group also includes the
"under 35" group in proportions which vary substantially from occupation
to occupation.

As previously mentioned, the special retabulation of the 1960 Census
provides complete comparability between the 1960 and 1970 Censuses for
the occupational employmert distribution by sex. However, gaps remain in
the 1960 data indicating occupational-representation by race. In such

cases, projections were ma.de based on the expected changes in similar oc-
cupations or groups of occupations., and on the most recent CPS data for
the occupation. For occupations which were "split-off" from 1960 titles,
the 1970 data was recombined according to the 1960 definition. This oc-

cupation was then projected as a "regular" occupation, with the desired
occupations "broken-out" for the projected years. To cite an instance,
salesclerks and salesworkers were combined to conform with the 1960 occu-
pational title, or, sales managers and department heads were used to pro-
ject buyers, wholesale and retail trade; payroll and timekeeping clerks
were used to project billing clerks. There are 31 occupations without
any specific 1960 race data; however, they account for only 11 percent of
the ,:ojected 1985 employment in the occupations studied.

The projections were tested for overall reasonableness by comparing
projected employment by sex and by race with the BLS labor force projec-
tions. The objective here was to determine whether the procedures
utilized yielded results which vere consistent with BLS projections for
the entire economy. The steps were as follows:
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Table A-2

Illustration of Steps in Projecting the Distribution of Employment
by Race in the 16-34 Ace Group in Individual Occupations

Step

1. Histnrical distribution
of employment

a. All ages

b. 16-34 age group

2. Historical ratio of 16-34
age group to all ages

3. Projected ratio' of 16-34
age group to all ages

4. Derived distribution of
employment for 16-34
age group

5. AdjuSted distribution of
employment for 16-34
age group

1960 1970 1980
Non- Non- Non-

White White White White White White

90% 10% 88% 12%

85% 15% 80% 20%

.94 1.50 .91 1.67
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1. Sum employment by sex and race for the occupations studied for
1960 and 1970.

2. Subtract this sum from the total employment by sex and race in
all U.S. occupations in 1960 and 1970 to obtain the aggregate
characteristics distribution of the "residual" occupations.

3. Project the proportion of men, women, whites, and nonwhittgin
the residual occupations to 1980 and 1985 using the same tech-
nique used for the individual occupations.

4. Apply the proportions obtained in step 3 to the BLS projected
total employment in the residual occupations for 1980 and 1985
to obtain estimated employment by sex and race for the residual
occupations.

5. Sum projected employment by sex and by race for the occupations
studied for 1980 and 1985.

6. Add -the projections for the individual occupations and the resi-
dual group to obtain a deriired estimate of total employment by
sex and race..

7. Compare the estimate of total employment derived in this way
with BLS projected employment by sex and race.

The derived projections of employment by sex and race were well
within 10 percent of the BLS projection, and the projections were, there-
fore, accepted as "reasonable."

Table A-3 summarizes the benchmark check for sex and race. The 123
study occupations have a amaller representation of women than the entire

economy. However, the proportion of women in these occupations was in-
creasing during the 1960's and this percentage is projected to exceed
slightly the overall representation figure by 1985. The reverse trend is
evident in the "residual," or non-study, occupations. By 1985, almost 60
percent of all employed women are expected to be at work in the occupa-
tions studied, up from 53 percent in 1970. The proportion of all men em-
ployed in the occupations is projected to decline slightly. Signifi-
cantly, the "derived" total employment for males and for the overall
economy is within one percent of the BLS total.

As mentioned earlier, consistent 1960 data on employment by race was
not available for all of the occupations included in the study. There-

fore, only 92 study occupations are utilized in the benchmark check. The

remaining.occupations appear in the residual group. The 92 occupations
account for 90 percent of employment in the study occupations and should,
therefore, serve as a valid benchmark comparison. Nonwhites were under-:

represented in the occupations studied but were increasing their repre-
sentation during the 1960-70 period. This trend is projected to continue.
The residual group had proportionally more nonWhites than the overall la-
bor force.but is declining. This trend is expected to be reversed

slightly by 1985, as the representation of nonwhites in the overall econ-
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omy is projected hy BLS to increase much more rapidly during the 1970-85
period than in the 1960's. As with the sex projections, the derived ag-
gregate employment figures by race were within the 10 percent margin re-
garded as reasonable. The derived total for nonwhite employment was 6
percent less than the BLS projection, and for whites the independently
derived total was one percent greater.

Tabulations from the 1973 and 1974 Current Population Survey by the
BLS indicate that the projected representation of women and nonwhites in
the occupations are not unrealistic in light of labor market developments
since the 1970 Census. A list of selected major occupations studied fol-
lows, showing the proportion of women and nonwhites in 1970 according to
the Census, the 1973 and 1974. CPS, and Conference Board projections for
1980. While one or two year's. CPS data based on small samples in indivi-
dual occupations are far from conclusive, the CPS figures are generally
consistent with the 1970 to 1980 projections. The comparison is pre-
sented in the table which follows (Table A-4).
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Educational Attainment:

Projections of educational attainment in the occupations were pre-
pared in a similar manner as those for employment by sex and race. Pro-
jections are presented both for the all ages group and for those,in the
16-34 age group. The data for the projections comes from both published
and unpublished data from the 1960 and 1970 Census. There is no pub-
lished educational attainment by detailed occupation data in the 1960
Census, and the data for the 16-34 age group in 1970 is published only
for a limited number of specific occupations. Special tabulations from
the Census Public Use Tapes were utilized to provide counts of educa-
tional attainment for these groups.

The breakdowns utilized for the study were: 1) those completing
less than 12 years; 2) 12-15 years; and 3) 16 or more years of schooling.
This classification makes it possible to identify the number of high
school drop-outs in an occupation, the potential competition from college
graduates, and to focus on the prime target group for vocational educa-
tion, those with between 12 and 15 years of schooling.

More than for the distribution of employment by race and sex, educa-
tional attainment is a function of the age distribution of the popula-
tion. That is, younger workers, regardless of sex or race, tend to have
higher levels of education than older workers. Accordingly, if an occu-
pation has a large proportion of older worke-Ps who will die or retire
over the next fifteen years, the educational level can be expected to in-
crease rapidly. This will be especially true if the occupation is ex-
pected to grow and many new and younger workers are attracted to it.

Other factors which will influence future changes in educational at-
tainment levels will be the rate of technological change and anticipated
demographic shifts in the labor force. Technological change frequently
displaces workers in less skilled oceupations who have lower education
levels (e.g., farm laborers, textile workers, etc.), and generates new
demands for workers with higher educational levels (e.g., computer pro-
grammers, aerospace engineers, and health technologists, etc.). The
demographic shift is expected to result in a reduction in the number of
young people in the population, particularly during the 1980-85 period.
This shift, coupled with a tapering-off in the college enrollment rate
for young people, implies a slowing down in the rate of increase of edu-
cational levels in general and of college graduates in particular. 1./

While it would have been desirable to project the age distribution
in each occupaticn by educational attainment group, in order to explic-
itly take account of the factors influencing changes in educational
levels in an occupation, consideration of interoccupational mobility
raise many.questions about the relevance of this procedure.

Sea Appendix C, Table C-1 for the population shift. See Richard B.
Freeman, "Overinvestment in College Training," The Journal of Human
Resources, Summer 1975, for a discussion of the shift in college en-
rollment patterns.
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First approximations for projections were developed by extending out
the percentage point-change in the three education groups to 1980 and
1985. The magnitudes of change in many cases are quite dramatic, espe-
cially declines in the percent completing less than 12 years:. In some
cases, continuing the trend would lead to a negative number. For ex-
ample, the proportion of stock and bond sales agents with less than 12
years of education declined from 19 to 8 percent from 1960 to 1970. In

this case, the rate of decline betwe7.n 1960 and 1970 rather than the per-
centage point change was used as the first approximation for the group.
Proportions were then "scaled" to 100 percent as needed.

The next step was to apply the percentages to the BLS projected em-
ployment for 1980 and 1985 and compute percent changes for each group.
These percent changes were then scrutinized for excesses. They were com-
pared with the 1960-70 changes in the occupation and with anticipated
changes in the entire labor force educational levels between 1970 and
1985 as projected by the BLS.

A consistent pattern in the occupations emerges where the number
com71eting less than 12 years of school declines, and the number complet-
ing 12-15 and 16 or more years rises. Fairly large changes can and dd
occur in the occupations. It should be remembered that more than half of
those employed in a particular occupation by 1985 will often not have
been in, that occupation in 1970. Employment growth increases employment
by between one and two percent a year in most occupations, and the need
to replace workers who die or retire each year is of the order of magni-
tude of three percent a year. Compounded over a ten to fifteen year
period, the number of "new" workers in an occupation is obviously sub-
stantial. The educational attainment of this new group is generally dif-
ferent than those already employed in the occupation. Interoccupational
shifts further reduce the number of workers who remain in the same occu-
pational classification over time.

Projections for the 16-34 year old age group were then made using
the same method as was used for sex and race. That is, the ratio of the
16-34 group to the all ages group for 1960 and 1970 was computed for each
educational atta!mment cohort and extended to 1980 and 1985. The pro-
jected ratios were applied to the projcctions already prepared for the
all ages group, and the derived proportions scaled to 100 percent. This
younger age group may better reflect the characteristics of.new entrants
into occupations and, therefore, the type of competition faced by gradu-
ates of vocational programs. A benchmark chedk of the educational at-
tainment projections, using the BLS projections for the labor force was
undertaken making use of the same methodology as described in the section
on sex and race. Ninety-two of the study occupations were used since the
remaining occupations did not have 1960 educational attainment data.

The historical data indicate that the occupations studied have rela-
tively fewer college graduates than the entire labor force and propor-
tionately more persons with less than a college degree. The "residual"
occupations show the opposite trend. This is to be expected since the

.residual group includes many mOre professional, technical, and managerial
occupations. The projection of the residual occupations to 1985 indicate
the proportion without a high school diploma in the Group will approach
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that for the entire labor force. The "gap" between the proportion com-
pleting college is expected to widen. Summing the "residual" group pro-
jection and the study occupations for 1985 and comparing the derived
total with the total projected by ELS; the margins of difference are well
within the 10 percent range deemed as acceptable. The largest error, 5
percentage points, occurs in the smallest group--the college graduates.

Table A-5 provides the data for the benchmark check.

Earnings:

The projections of earnings are the most hypothetical of the indica-
tors presented. Future earnings in occupations depend on a variety of
factors. Shifts in the supply and demand for workers with the requisite
skills, the presence or absence of unions, and the rate of growth in pro-
ductivity in industries employing persons in.different occupations are
prime factors influencing earnings. Allowing for all of these factors,
over time, productivity increases may be regarded as the "means" by which
industry is able to pay increased wages. As workers produce more per
unit of labor input, resources are generated which allow for increased
compensation. Productivity changes may be reflected in market-determined
wages and, also, in gains from collective bargaining. It is this latter
concept, therefore, which should serve as the basis for long-term projec-
tions of real earnings.

An important factor affecting wages is the rate of inflation. Since
money wage rates in some industries are more closely indexed to inflation
than others through such means as automatic cost-of-living adjustments,
constant dollar" projections, as in the present study, provide an imper-

fect approximation of changes in real wages.

The procedure utilized in making the projections is as follows:

1. Each occupation was "linked" to an industry where the majority
of workers were employed.

2. Historical and projected productivity data for the industries
were compiled from BLS published and unpublished sources (con-
stant dollar Gross Product Originating (GPO) per employee was
used for this pul-pose).

3. The ratio of median earnings for workers working 50 to 52 weeks
in the occuPation to GPO per employee was computed for 1960 and
1970, and projected to 1985.

h. The projected ratio was then applied to the BLS.projections of
GPO for the industry to derive projected median earnings.

The ratio of median earnings to GPO per employee was projected to
.1980 and 1985 by using a logarithmic function; assianinw a value of one
for 1960, 11 for 1970, and projecting the ratio for year 21 (1930) and
year 26 (1985). The equation took the form of:

RJ 85'= RJ 60 t B (log 26)
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where RJ is the ral,io of earnings to GPO for occupation J, and B is the
difference in the 1960 and 1970 ratios for occupation J.

The use of a logarithmic formulation is one which is particularly
suitable to time trend analysis, especially since only two points in time
were available. This could result in inaccurate measurement of trend if
either year is an aberrant one; either on the earnings or productivity
side. Since log functions tend to "tc,per off" geometric trends, such
aberrant measurements would be moderated.

Table A-6 outlines the indUstries and related occupations used in
the projection procedure.,
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With few exceptions, the industries related to particular occupa-
tions are self-explanatory. Health occupations are related to hospitals,
farm occupations to agriculture, banking and real estate occupationt to
the finance, insurance, and real estate industry. Clerical occupations
were related to productivity in all nen-agricultural industries, as vir-
tually all industries require these types of worke4. Publicservice oc-
cupations, firefighters, police, etc. were also related to all non-agri-
;cultural industries because of the difficulties in measuring productivity
in the public sector.

A special problem arose for construction workers (e.g., carpenters,
electricians, painters, bulldozer operators, etc.) where productivitj in
all non-manufacturing industries was used rather than productivity in the
construction industry itself. This was because of difficulty interpret-
ing the significance of the productivity data for the construction indus-
try. For example, while GPO per employee declined in construction by 5
percent from 1960-70, real earnings of carpenters and electricians rose
by 23 percent, paintei-s by 21 percent and plumbers by 26 percent. These
changes are quite coMparable with the 24 percent increase in GPO per
worker recorded for all non-agricultural industries during the period.
Whatever the reason (influential national unions, data inadequacies,'
supply/demand imbalance, etc.), prrductivity changes 5.i all non-agriul-
tural industries appeared to be a better measure of wage changes for the
construction related occupations than productivity data for the industry
alone. If alternate terminal or'base years were used to determine pro-
ductivity in the construction industry (e.g., 1958, 1959, 1971, or 1972),
the decline would still occur.

The methodology utilized can be assessed by projecting median earn-
ings for all U.S. occupations based on GPO per worker data for the entire
economy from BLS. The median earnings projection can then be compared
with the average personal income per worker projection from the BLS model
for the same year. It would be reasonable to expect that the changes in
median earnings would approximate the change in personal income per
worker. This comparison is shown in the.table below.

Table A-7

Comparison of Median Earnings and Personal Income per Worker,
United States, 1970, and Projected 1985

1973 dollars)

Average Annual
Rate of Growth

Median earnings in all
1960 1970 1985 1960-70 1970-85

occupations $7,260 $ 9,945 $15,260 3.2% 2.9%

Personal income per worker 8,320 11,310 16,510 3.1% 2.6%

139
A-25



While the median earnings and personal income estimates pertain to
economy-wide aggregates, the relatively close similarity in the rates of
change of the two independently derived measures suggests that changes in
GPO per worker provide a useful benchmark for earnings projections.

Next Steps in Research

All of the projections for this study, with the exception of the job
openings indicator, represent attempts by The Conference Board to extend
the range of occuptional projections. The research in this study indi-
cates that such projections are feasible, even with present data limita-
tions. The projections can and should be updated periodically, and can
serve as the basis for more effective vocational education planning,
counseling, and placement. They can help assess priorities for voca-
tional education based on labor market information which can serve as an
input into the planning process and the setting of program targets.

The research also indicates a need for improvement in the data base;
both on the Census-BLS side and the vocational education reporting side.
Most of the gaps in the Census-BLS data occurred in relating the 1960
data to the 1970 occupational definitions. Data on race, education, and
earnings were not available for 1960 based on the 1970 definitions. If

substantial changes are made in the 1980 Census occupational titles, the
Census Bureau should consider a more extensive "recount" of 1970 data by
the new definitions than was done for 1960. BLS data from the Current
Population Survey was found to be of somewhat limited value because of
the small sample size. Although it was not initially designed to provide
occuPational detail, but rather to measure unemployment, it is nonetheless
the only comprehensive occupational series generated between Census years.
Expanding the sample size, as BLS plans, would increase the statistical
reliability and scope of the manpower information and increase its use-
fulness for planning in vocational education. Another difficulty in the

CPS is that it did not adopt the 1970 occupational definitions until its
'1972 survey. There'is, therefore, no common point of time for the.two
series to be linked for some occupations. BLS should adopt the 1980
titles in the CPS as soon as these titles have become available.

The Bureau of Labor Statistics should consider initiating, as one of
its ongoing activities, occupational projections similar to those pre-
pared in this project. If the projections developed are useful for voca-
tional planning, BLS with its specialized staff and technical,skills

would be the logical place to undertake this work. While BLS does ac-
knowledge the technical difficulties in making projections similar to
those contained here, difficulties often due to inter-ocCupational shifts,
the aGency is already conducting research in this area. Once national

projections of the indicators are made, state-by-state estirrutes :..ould be
developed usirv, techniques similar to those unr2d in the National/State
Oceupation-Ly-indutry Natl.!): Systm.

The Office of Education vocational education reporting system can
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also facilitate the continued development of indicators similar to those
presented in this report. More detailed and more standardized reporting
of enrollments would facilitate comparison with the occupations. For ex-
ample, under reporting requirements in effect from 1970 to 19714, enroll-
ments for all metalworking occupations were reported together to the
Office of Education. This cluster included several large and diverse
programs; i.e., machine shop, machine tool, tool and die, sheetmetal,
various welding programs, and brazing and soldering. While there is some
overlap in the occupations related to these programs, there are sixteen
different Census occupational titles associated with the "metalworking
Occupations" designation. Prior to 1970, data was collected for the in-
dividual programs within the metalworking group, and it is understood
that the Office of Education has returned to this earlier classification.

Another area where more de';ailed reporting would aid in analysis of
occupational indicators would be in the "business data processing systems
occupations" group. Occupations falling in this group include computer
programmers (who are also trained in the scientific data technology pro-
gram), keypunch operators, and computer and peripheral equipment opera-
tors. These occupations clearly encompass a wide range of skills within
the data processing field.

A considerable margin of uncertainty surrounds the vocational educa-
tion data because of the non-standardized interpretation of such terms as
"enrollment," "program," and the like. Experience in working with the

statep of 2ew jersey and Kentucky in this project indicate that there
exi*t'differences in the application of these terms. For example, is
typing a "program" by itself, or a course within a secretarial program?
While New Jersey reported almost 50,000 persons in the typing program,
Kentucky reports none since they do not consider it a "program." The

Office of Education should establish standard definitions of programs to
be used in all reports submitted. to.it.

It is difficult to assess the progress made in the vocational pro-
grams in expanding opportunities for women or nonwhites because of the
absence of adequate data on the make-up of enrollments. Reporting on the

representation by sex in the different program areas was discontinued af-
ter 1972, while the reporting by race has referred only to total enroll-
ments. It is understood that the Office of Education plans to resume
this reporting.

Although the present study has utilized the linkages between occupa-
tions and vocational programs developed by the Bureau of Labor Statistics,
those familiar.with the linkage generally regard it as inadequate. A
careful reading of the "cruss-over" devel ped by BLS reveals that there
arc no Census occupational titles alsociated with two large technical
programs--police science technology and civil technology. These two pro-

graitm have projected enrollments of 1W,000 and 40,000 respectively in

1977. Gtill other progrzuns are related to occupational titles which
clearly go beyond the program lut for which graduates would be qualified

for t "piece" or the occupation. Still other programs are relnted to

such u wide variety of occupational titles that meaningful comparisons

become impossible. For example, the supervisory, administration, and .
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management program is related to the following occupations: clerical
supervisors, n.e.c.; office managers, n.e.c.; assessors, controllers, and
treasurers; and credit and collection agents.

Work is currently underway by the Bureau of Labor StatisLics, the
Office of Management and Budget, and U.S.O.E. to design a new "standard
occupational classification system." Hopefully, this new system will
eliminate many of the problems described above; however, the system is
several years away from being complete, and it will likely take several
more years until it is accepted and used in the field.

In conclusion, the range of occupational indicators available in the
past has been too limited to provide an effective basis for planning in
vocational edu2ation. The present study represents a first step in ex-
tending this range. While the techniques utilized are often imperfect,
they indicate potentials for improvements in the information base for
planning, potentials which can be realized with more research.
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APPENDIX B

REPLICABILITY OF THE NATIONAL PROJECTIONS

FOR INDIVIDUAL STATES
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Introduction

To test the replicability of the national indicators at the state
level, two states, Kentucky and New Jersey, were selected. These states
were selected, in part, because they represent diverse _conomic and in-
dustrial bases, regional locations, occupational pattvms, and educa-
tional systems. The availability of employment projections and the rele-
vant educational data also figured in the selection.

In determining whether the national projections of occupational
characteristics could also be prepared for states, many issues had to be
addressed. These issues include whether: 1) consistent economic frame-
work data existed for the states, 2) sufficient occupational data were
available from published sources, 3) the data was sufficiently reliable
to make projections, 4) benchmark checks could be developed to test the
reasonableness of the projections.

Based on currently available data, projections of the sex and race
indicators for occupations appear feasible but with limitations noted in
this appendix. Projections of the earnings indicator are probably less
feasible because of technical problems related to measuring productivity
and because of the limited statistical reliability of the data in some
cases. Projections of educational attainment, at least for the larger
occupations and states, are possible if special tabulations from the
Census are obtained.

The Economic Framework for State Projections

Both states participating in the study have adopted the national
economic framework assumptions in the Bureau of Labor Statistics projec-
tions in preparing their own estimates. There is, therefore, consistency
between the national and state projections for such important variables
as labor force growth, employment, level of unemployment, productivity,
aggregate federal expenditures, etc. The historic relationship between
the magnitudes and changes in magnitudes for a given state variable and
the same variable in the overall economy.has been projected by the states
and related to the overall economy figure for 1980 developed by the BLS.
For example, the national model assumes a 4 percent unemployment rate for
1980. The states have not adopted this rate, but have determined what a
4 percent unemployment rate nationally will mean for their state based on
the historical movement of the state rate compared with the comparable
national rate. This may mean a higher or lower rate than the national
figure in 1980 in many states. The fact that the states have "linked"
into the national projections is a decided advantage in preparing the in-
dicators for individual states. Historical and projected growth rates
for occupations can be more readily compared among the states or nation-
ally, since the economic assumptions are generally similar in most states.
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Data, Data Sources and Comparability

The available data for state occupational indicators is less exten-
sive than for the entire United States. The Current Population Survey
does not provide reliable estimates of employment by detailed occupations
for the states because of the small size of the sample drawn from many
states. The Census Bureau did not publish data on educational attainment
by occupation for 1960 for states, and educational data 'for 1970 is lim-
ited to a list of about 50 major occupations and groups. A similar situ-
ation occurs with earnings data, with a limited list of occupations for
both 1960 and 1970.

The most consistent data is available for the sex and race indica-
tors. The special Census retabulation of 1960 employment, according to
the 1970 occupational definitions, provides comprehensive comparability
for the sex indicator for the states. Race is comparable for about half
the occupations covering the majority of employment included in the study.
Complete 1970 data on race is available for the states, but only about
half of the published 1960 titles are comparable because of changes in
occupational definitions and because the 1960 race data is reported only
at the "intermediate" level of detail.

Occupational employment and job openings projections to 1980 were
prepared by both states participating in the study and served as the
"take-off" point for the other occupational indicators. Kentucky is one
of about 30 states cooperating Nith the Occupational Employment Statistics
(OES) Program of the Bureau of Labor Statistics. This is a cooperattve
effort on the part of the state Employment Service and the BLS to develop
state and metropolitan occupational employment projections. While not

participating in the OES program, New Jersey followed the BLS methodology
in deriving their employment and job openings estimate. 1/

The data for the occupational indicators come from several sources.
The state employment security agencies provided the data on employment
and job openings. The 1960 and 1970 Decennial Censuses provided the
needed occupational data for the sex and race indicators as well as for
earnings and educational attainment. Vocational enrollments or comple-
tions by program came from the state education agency or the U.S. Office
of Education. Data from the U.S. Department of Labor and the National
Planning Association were used for the benchmark checks of the projec-
tions.

The specific sources of data for each of the states is presented in
Table B-1.

lj For a full discussion of these methodologies see: U.S. Department of

Labor, Bureau of Labor Statistics, Tomorrows Manpower Needs, Vol. 1,
122yeloping Area Manpower Projections, BLS Bulletin No. 1606, 1969;
Ibid, Supplement No. 4, Estimating Occupational Separations from the
Labor Force for States; New Jersey Department of Labor and Industry,
New Jersey's Manpower Challenge of the Eigpties, 1975; Kentucky De-
partment for Haman Resources, Annual Manpower Planning Report, FY 1975.
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Statistical Reliability of the Data

Apart from the availability of data, there is the question of its
statistical reliability. Data from the Census relating to the indicators
considered is based on a sample of the population, and as such is subject
to statistical error, as well as the usual reporting, coding, and classi-
fying errors which occur in a complete enumeration. Published data for
1960 for states is based on a 25 percent sample, while data from the 1970
Census is from a 20 percent sample for the characteristics used in this
study.

The Census Bureau has published tables indicating the range of sta-
tistical error given the number of persons in the population under inves-
tigation. When looking at state data, it is important to recognize that
the error associated with percentages based on relatively small numbers
can be substantial. For example, in the estimate that half of the work-
ers in an occupation completed 12-15 years of education, the standard er-
ror at the 90 percent confidence level would be + 2 percentage points if
there were 10,000 employed in the occupation in 1970. Of the occupations
kftudied, only about forty occupations in New Jersey and half that number
in Kentucky had 10,000 persons employed in 1970. The standard error if
total employment was 5,000 is +3.5 percentage points. Therefore, the
chances are 9 out of 10 that an estimate of 50 percent with 5,000 em-
ployed would fall between 46.5 and 53.5 percent.

Similar degrees of variation are present in the 1960 data. There-
fore, in examining the change in representation of women or nonwhites in
an occupation, it should be remembered that the reported "increase" in
representation may, in fact, be larger or smaller than the "true" in-
crease in the underlying population depending on the estimating errors
arising from sampling fluctuations associated with the 1960 and 3970 data.
Therefore, small changes in the representation of women or Negroes should
be regarded as having questionable statistical significance in general,
and in particular when associated with the smaller occupations, e.g.,
those with less than 5,000 persons employed.

Use of National Trend Data or Other Surrogate Measures for the State

There are two reasons why national trend data or other surrogate
measures were used in making projections for the states. First, pub-
lished data is not available for all occupations included in the study.
Second, even if the data were available, the statistical reliability of
the data may be such that it would provide an inaccurate statement of
trend. For example, data on educational attainment and earnings for de-
tailed occupational titles is not published for the states. Special tab-
ulations can be obtained to provide the data for the majority of occupa-
tions; however, the question of accuracy must be considered. Census data
at the national level is both more complete and statistically more reli-

able. In such cases, the more reliable trends shown in national data may
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be preferable to those reported in the state data.

Examination of the 1970 Census data for major occupations and groups
indicates that, in terms of educational attainment, states can vary sub-
stantially from the national pattern. For example, Kentucky generally
lags behind the U.S. in educational attainment, while New Jersey gener-
ally has somewhat higher levels. Even in states where there is currently
a divergence from the national pattern, national data and projections may
still be relevant, as there has been a narrowing of the "education gap"
among the states. This is in part due to the migration of the population
over time. In those areas in which the states are becoming more like the
national norm over time, the trends in the national projections can sup-
ply useful benchmarks for state projections, and, in some instances, tne
need for special state projections diminishes. Table B-2 presents a com-
parison of the educational levels for selected occupations in Kentucky,
New Jersey, and the U.S. for 1970. The data in the table underscores the
fact that substantial differences as well as similarities exist between
the state anE national patterns.

Differences in occupational earnings among the states appear to be
the result of differences in the overall level of earnings in the state
rather than reflecting differentials in the relative earnings of differ-
ent bccupations within the state. That is, while the level of earnings
may differ, the ratio of earnings in the occupation to earnings in the
state or nation ofter vary within a fairly narrow range. Cost of living
disparities are obviously an important factor in explaining the differ-
ences, as are difforences in industrial make-up and union strength.
Table B-3 presents a comparison of median earnings in the two states and
nationally for selected ocQupations. What is important for purposes of
comparison is the data showing ratio of median earnings in the occupation
to median earnings in the state (or nation). Although the data in the
table are far from conclusive, they suggest strong elements making for
similarity in the structure of earnings-by-occupation between individual
states and the entire nation.
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National trend data, along with other surrogates, was also used in
projecting the race indicator for some occupations. Consistent race data
was only available for half the occupational titles because of redefini-
tion of titles between the 1960 and 1970 Censuses and because 1960 race
data was published for less than 100 occupations and groups. In some
cases, the occupation was projected based on the projected movement of a
similar occupation for which 1960 data was available. The use of the
real estate agent and broker occupation to project real estate appraisers
is an instance. In a number of occupations, the state projections were
made based on the national trend for the occupation. Seventeen occupa-
tions in Kentucky and thirty-two in New Jersey were projected based on
national trends.

National data, therefore, has varied uses in preparing occupational
indicators for states. It can be used to compare the state's position
for a particular characteristic relative to the U.S., it can act as a
surrogate measure of future trends in the state, or be used to make state
projections for individual occupations. The uses depend on the degree of
similarity between the state and the U.S., the degree to which the state
is expected to follow the national pattern in the future, and the statis-
tical reliability of the state data in comparison with the national.

Deriving Benchmark Checks for the Projections

Undertaking comprehensive benchmark checks of the state projections
does not appear feasible because of the lack of consistent state labor
force projections and data gaps. The National Planning Association has
prepared projections of state labor forces by sex; however, there are
presently no systematic projections of state labor forces by race. The

economic assumptions and the base year data in the National Planning As-
sociation projections is slightly different than that used by the BLS,
and its use must, therefore, be limited.

In general, the shift in represntation of women as projected by the
NPA is mirrored in the study occupations. This is more true in New
Jersey than in Kentucky. The proportion of women in Kentucky is pro-
jected to increase more rapidly than the labor force as a whole, but it
also did so in the 1960 to 1970 period. It appears that the occupations
with the most rapid growth are those in which women predominate in Ken-
tucky. Women are projected to account for just over one half of the em-
ployment increase in the occupations studied; however, only 14 percent of
this increase is expected to occur as a result of increased penetration
of women in the occupations. 1/ Table B-4 compares the representation of
women in the study occupations with the entire state based on the histor-
ical data from the Censuses, and projections by the NPA and The Confer-

ence Board. Employment by sex is not available for 1960 for New Jersey
because the projected employment data was based on "place of,work," and

1/ See Table 2 of Kentucky conference material.
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the New jersey Department of Labor and Industry which prepared the 1970
and projected 1980 employment estimates by occupation did not recompute
the 1960 Census data from its reported "place of residence" basis.

A preliminary guide to the anticipated changes in the racial compo-
sition of the state labor force can be derived by comparing the propor-
tion of whites and Negroes in the state in 1960 and 1970 with the com-
parable national distribution, and estimating 1980 for the state based
on this relationship and projections of the national labor force prepared
by the Bureau of Labor Statistics. State estimates obtained in this man-
ner cannot be used to verify occupational projections as they are derived
from secondary sources and are only rough benchmarks themselvc:s.
Table B-5 presents the comparison of employment by race in the occupations
studied with 1970 and projected 1980 employment for the two states. Data
for 1960 is not shown, since it is'available for only half the occupations.

Projected movements by sex and race in the occupations studied ap-,
pear to be reasonable when compared with anticipated movements in the
state labor frrces of Kentucky and New Jersek. jqore information is
needed, however, to improve the benchmark'check procedure for states.
Information on the recent patterns of geographic and occupational mobil-
ity boj race and sex, in particular, would improve the empirical basis for
the projections.
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Conclusions Regarding Feasibility of Preparing State Indicators

Both states included in this study had existing projections of em-
ployment and job openings for occupations. The projections were based on
techniques developed by the Bureau of Labor Statistics and were consis-
tent with the BLS national model of the economy. These projections could
be used without alteration or adjustment as a point of departure for de-
veloping demographic indicators for the occupations included in the study.

Less information on occupational characteristics of workers is cur-
rently available for states than is available at the national level.
Existing data is sufficient to prepare projections for sex and race; how-
ever, special tabulations from the 1960 Census by race would decrease the
number of occupations for -11ich national trend or surrogate data need be
used. Published data is not sufficient to prepare projections of educa-
tional attainment and earnings. Comparison of the two states and na-
tional data indicate that the relative rank of occupations in terms of
earnings is fairly close, which indicates that national projections
(which can be expected to be more statistically reliable) may be a good
surrogate for state projections.

Educational attainment projections could be prepared, at least for
the larger occupations, if special tabulations from the Censuses were ob-
tained. States with educational attainment distributions similar to the
entire labor force might consider using national pl-ojections as a surro-
gate. States with dissimilar patterns should examine the historical data
to determine to what extent, if any, the state is becoming like the na-
tion over time. If such a trend exists, national education projections
could also be considered as benchmarks or possible surrogates. This
would allow projections to be prepared for many occupations for which the
state data was not sufficiently reliable.

A combination of state and national data on occupational character-
istics can be used to develop occupational indicators for states which
are comparable with the projections at the national level. While compar-

able, it is reasonable to expect that the state projections will gener-
elly be less reliable. This will be espeially true for small occupa-
tions and in those instances in which surrogates are employed with only
limited benchmarks based on original state data. However, the state pro-

jections can be improved by making use of special Census tabulations and
by surveys. The usefulness of these indicators is that they can extend
the range of manpower information currently available to state vocational
planners beyond the traditional measures of employment and job openings
by providing information on the 'sexual, racial, educational attainment,
and earnings levels of occupations. Allowing.for their imperfections,
the indicators can serve as substitutes for subjective hunches about fu-
ture labor force developments which are relevant for planning in voca-

tional education.
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